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Quick Start

The BioXM™ Knowledge Management Environment is a project-centered, distributed platform that facilitates
communication and collaboration in a research environment. The BioXM system provides a central inventory of
information describing a particular area of research, making it easy for users to stay in touch with recent additions
or changes in knowledge that should be available to the entire organization. In addition, the BioXM system
provides a personalized work environment which supports user and project groups. This environment allows
researchers to focus specifically on generating knowledge in a particular scientific field.

This document describes the basic steps from getting started with an empty instance of the BioXM Knowledge
Management Environment to creating a productive "gene index" knowledge base:

1. Designing the data model

2. Importing data

3. Preparing views and queries
4. Preparing a BioXM web portal

These steps will allow a personalized work environment to be created using tailored views, smart folders and a
BioXM web portal.

Tip

For more information about the BioXM Knowledge Management Environment, see the BioXM User
Manual. Before using the BioXM system for the first time, you may want to read the overview of the
basic BioXM concepts and tools in the BioXM User Manual.

1. Designing the data model

The first step in building a knowledge base is to design the domain-specific data model in the BioXM Knowledge
Management Environment. In the example use case shown here, we will create a “gene index” knowledge

base using the following seed data: a table of gene names, synonyms, EntrezGene identifiers (IDs) and Gene
Ontology (GO) classification. A sketch of how we want to structure the data model is shown below.

Annotation
basic information
& synonyms
functional
Gene — (" Protein
encoding
<¢abase database
mapping mapping
N\

UniProt
@ SProt

Figure 1. Sketch of a data model

1.1. Starting the BioXM system

To start the BioXM client, complete the following steps.

1. Start the BioXM client (e.g., by entering the uniform resource locator (URL) of your BioXM instance in a
browser). The login page will be displayed.

2. Enter your user name and password and click the "Login" button.

The BioXM Knowledge Management Environment application will start and the main application window will
be displayed.
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Figure 2. BioXM main application window

1.2. Displaying the data model

The BioXM system provides a graph viewer for visualization of semantic objects and the connections between
them as well as exploration of the resulting semantic network (or data model). The BioXM graph viewer renders
the data model as an interactive white board so semantic objects and associated objects in a data model can be
easily added, deleted, edited and visualized. The graph viewer allows this editing and extension while enforcing
consistency within the data model. To display the data model graph, complete the following steps.

1. select "Modeling — Visualize data model" in the main menu to display the "Visualize data model" dialog.

2. Select "New visualization" and click the "OK" button to display the data model graph.

&* Data Madel Graph - BioXM (5
“ - |[&) ) a2 @
Layout:  Graphviz (drected) = | | f} State: -] [

New b Element type...
Relation class...
Context class...
Ontelogy..
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Experiment method..
External object type..

Figure 3. Data model graph with open context-sensitive menu

1.3. Adding element types

The data model will have two types of elements: genes and proteins. The properties of the elements are defined
by the element type. Before adding the data, relationships and annotation for the elements, we will add the
element types to the data model.

1. Right-click anywhere in the empty field of the data model graph to display a context-sensitive menu. Select
"New - Element type". The "New element type" dialog will be displayed.
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Figure 4. Adding a new element type

Enter the name, e.g., "Gene" in the field.

We will use the default settings for the other tabs: "Object Name Definition" (used to set the element name
to be controlled by a certain pattern), "Representation” (used to define how the element appears in the
interface) and "Extensions" (used to set extensions for the element type). Click "OK".

The "Gene" element type will appear in the data model graph.

Complete the steps again to add a protein element type. Instead of "Gene" enter "Protein” in the "Name"
field. The "Protein" element type will appear in the data model graph.

& Data Model Graph - BioXM o/ @3] = |
¢ LEB (- - REE EE®
Layout: |Graphviz (directed) {} State: - x

@ Element: Gene @ Element: Protein

Fraperty: name Praperty: name
Froperty: description Property: description

Figure 5. Data model graph with elements

1.4. Adding a relation class

To create the relationship between genes and proteins in the data model, we will add a relation class to define
the relationship between the gene element type and protein element type.

1.

2.

Using the select tool '3/ (in the upper left corner) add a relation class by dragging-and-dropping one element
onto another. For our use case, drag the "Gene" element type to the "Protein" element type.

Select "Create relation class: from 'Element: Gene' to 'Element: Protein™ from the menu. The "New relation
class" dialog will appear.
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Figure 6. Adding a new relation class

3. Inthe "General" tab, enter "encoding" in the name field. In the "Definition" tab, enter "encodes" in the
"Forward Name:" field and "is encoded by" in the "Backward Name:" field. We will use the default settings in
the "Representation” tab. Click the "OK" button.

The "Relation: encoding" will appear in the data model graph.
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Figure 7. New relation class in the data model

1.5. Adding an annotation form

To add some basic information (including synonyms) to the genes and proteins, we will add a new annotation
form called "Basic information” to the data model and associate it with the gene and protein elements.

1. Right click on the whitespace in the data model graph to display the context-sensitive menu. Select "New...
- Annotation form..." from the drop-down menu. The "Create new annotation form" dialog will be displayed.
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Figure 8. Adding a new annotation form to the data model
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2. Enter a name (e.g., "Basic information") for the new annotation form in the field and click "OK". The
"Annotation: Basic information" form will be displayed in the data model graph.
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Figure 9. New annotation form in the data model

3. Right click the "Annotation: Basic information" form and select "Edit" from the menu to display the "Edit
annotation form" dialog.

&% BioXM Knowledge Management Environment |il

Edit annotation form: ‘Basic information’

rProperties

Name: Basic information

Description:

~Attributes
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o

Figure 10. Editing an annotation form

4. Inthe "Attributes” section, click the "Add..." button to display the "Edit annotation form" dialog.
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Figure 11. Adding an attribute to an annotation form

Enter a name for the attribute ("Synonyms") and a description (optional) in the text fields. Set the type to be
"Text". Click the "Next" button.

5. Under "Attribute value properties" check the "Multiple values allowed" option. Click the "Finish" and the "OK"
buttons to return to the data model graph.

@ Tip
Under "Attribute type properties” you can also select the "Controlled by pattern” option and set
a pattern (i.e., a regular expression) to control the input data.

6. Using the select tool [&] assign the annotation form to the gene element by dragging and dropping it onto the
gene element type. Likewise, drag and drop the annotation form onto the protein element type.

The annotation form is now assigned to the gene element type and the protein element type.
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Figure 12. Assigning an annotation form

1.6. Mapping BioRS entries

Next we will map the "Gene" and "Protein" elements to external database entries integrated using the BioRS
system (BioRS databanks). Genes will be mapped to the EntrezGene databank and proteins will be mapped to
the UniProt Swiss-Prot databank.
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1 Right click on the whitespace in the data model graph to display the context-sensitive menu. Select "New —
BioRS databank...". The "New BioRS Databank" dialog will be displayed.

&% BioXM Knowledge Management Environment [
MNew BioRS Databank
BioRS Connection:
BioR.S Subscription
BioRS Databank:

Mame:
EntrezGene

Description:

Precache linked entries

Figure 13. Adding a new BioRS databank

2. Click the "Choose" button to display the BioRS connection options, select a BioRS connection by clicking it
in the list and click "OK".

3. Likewise, click the "Choose" button to display the available BioRS databanks, select a databank and click
"OK". For this use case, select the "EntrezGene" databank.

4. Click the "OK" button in the "New BioRS Databank" dialog. The "EntrezGene" databank will appear in the
data model graph.

5. Using the select tool [ assign the gene element type to the databank by dragging-and-dropping the "BioRS
entry: EntrezGene" to the "Element: Gene" and selecting the "Assign 'Element: Gene' to BioRS databank
'‘EntrezGene™ option from the context-sensitive menu.
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Figure 14. Assigning an element to a BioRS databank

An assignment is created between the two. Assignments differ from relations as follows:

¢ Assignments are preferred if using a data set as the basis of an object definition; extra information cannot

be added. Assignments are indicated by italic text in the data model graph.

¢ Relations are semantic relationships; extra information can be added using annotation forms.

To add the UNIPROT_SPROT databank and assign the protein element type to it, complete the steps
again. In Step 3, select the "UNIPROT_SPROT" BioRS databank. In Step 5, drag the "BioRS entry:

UNIPROT_SPROT" to the "Element: Protein".
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Figure 15. BioRS databanks in the data model

The BioRS databanks have been added to the data model. Additionally, the BioRS databanks are available in the
"BioRS entries" repository in the project tree of the BioXM client. In fact, all object types configured in the data
model graph are available under "Repositories” in the project tree. As the objects are configured and their scopes
are defined, the repositories corresponding to the object types become available automatically. Note that the
graphic below shows the project tree for the finished data model. In the current step only the "BioRS entries" and
"Ontologies" repositories are shown. Other repositories will be added after defining the scopes.

=g biomax (Public)
. -} Public
=}l Repositories
E}I]\ Annotations
. L[] Basic information
=gl BioRs entries
~[=] EntrezGene
#-[=] UNIPROT_SPROT
I]\ Elements
[=] Gene
i[=] Protein
[—}-I]!g. Ontologies
H-E 6o
- [, Queries
=+ [, Relations
i[=] encoding
i[=] Functional Classification

E

Figure 16. Object types of the data model in the project tree
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1.7. Associating an ontology

Next we will add an ontology to the data model. Ontologies, a central concept in knowledge management, relate
the conceptualization of a domain to the data model. Ontologies are often developed by domain experts as a
set of “scientific nomenclature” and are widely used in the sciences. We will associate the GO ontology with the
"Gene" elements.

The GO ontology has already been imported into the BioXM system and is available in the project tree in the
"Ontologies" repository of the project tree (see Figure 16: “Object types of the data model in the project tree”).
We only need to associate the ontology with the "Gene" elements. (For more information about importing an
ontology, see the BioXM User Manual.)

1. If the "Ontology entry: GO" is not already displayed in the data model graph, it needs to be displayed. From
the main menu, select "Modeling — Visualize Data Model" to display the "Visualize Data Model" dialog.

&+ BioXM Knowledge Management Environment = _|

Visualize Data Model

(@) New visualization

[ Select All ] [ Deselect Al ]

Annotation B
Annotation: Basic information

BioRS entry

BioRS entry: EntrezGene

BioR5 entry: UNIPROT_SPROT
|:| BioRS entry: UNIPROT_SPROT. features
|| BioRS entry: UNIPROT_SPROT.references
|:| BioRS entry: UNIPROT_SPROT.remarks | 4

Element
Element: Gene
Element: Protein

m

Ontology entry
Ontology entry: GO
| [¥] Relation -
() Saved visualization

Figure 17. Setting what is displayed in the data model graph

2. Click the "Select all" button or check the "Ontology entry: GO" check box. Click the "OK" button. The
"Ontology entry: GO" will be displayed in the data model graph.

10
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Figure 18. Displaying the GO ontology in the data model graph

3. Using the select tool [k drag the "Ontology entry: GO" to the "Element: Gene". Select "Create relation class:
from 'Ontology Entry:GO' to 'Element:Gene™ from the context-sensitive menu. The "New Relation Class"
dialog will be displayed.

¥ BioXM Knowledge Management Environment @

New Relation Class

General | Definition | Representation

Name:
Functional Classification|

Description:

Activate new relation dass

Figure 19. Defining a new relation class

4. Inthe "General" tab, enter a name for the relation class (e.g., "Functional Classification"). In the "Definition”
tab, enter a forward name (e.g., "classifies") and a backward name (e.qg., "is classified by") in the fields. Click
"OK" to close the dialog.

The GO ontology will be related to the "Gene" element type.

1.8. Defining object type scopes

Next we will define the scopes for the object types. Scopes allow semantic objects of a specific class or type to
be restricted to a defined set of projects, i.e., the object type scope defines the project(s) in which the object type
can be used. The "Global Scope" setting allows the object type scope to be set to all projects. Objects based on
object types with the "Global Scope" setting can be created within any project, including any new projects that
may be created.

Special assignments (e.g., annotation assignments, BioRS databanks and ontologies) are not scope-capable,
but are considered to have the "Global Scope" setting. That is, they can be used in all projects. Elements (such
as Gene and Protein), relations and annotations, on the other hand, are scope-capable and can be restricted to
certain projects. In this use case, however, they will be given the "Global Scope" setting.

1. Inthe data model graph, right click an element (e.g., "Element: Gene") and select "Scopes..." from the
context-sensitive menu.

11
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Figure 20. Opening the "Object Type Scopes" dialog for an element type

Alternatively, select "Modeling — Element types..." in the main menu to display the "Element types" dialog.

-
¥ BioXM Knowledge Management Environment ﬂ

Element Types

MName Active New...

@ Protein of ves Edit...

Delete

Activate

Deactivate

Scopes...

Help

2 object(s) Close

411!

Figure 21. Opening the "Object Type Scopes" dialog viathe "Element types" dialog

2. Select a element type and click the "Scopes..." button to display the "Object Type Scopes" dialog.

12
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Figure 22. Setting an element type scope
3. Click the "Enable Global Scope" button. After the scope is set, click "Close" to close the dialog window.

Alternatively, a new scope could be defined to restrict the element's use to certain projects by clicking the
"Add..." button in the "Object Type Scopes" dialog and selecting the desired projects in the "New Scopes"
dialog. In this use case, however, all scope-capable items should be given the "Global Scope” setting.

4. Complete the steps again to set the rest of the scope-capable items (i.e., "Element:Protein” and "Annotation:
Basic information") to have the "Global Scope".

5. The scope settings can be displayed in the data model graph by clicking the "Toggle scope display" button
(at the top of the window). The projects in the scope are displayed for each scope-capable item in the data
model (e.g., "Project: Public").
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Figure 23. Displaying scopes in the data model graph

Upon defining the scopes, the elements and annotation become available in the "Repositories” folder of the
project tree (see Figure 16: “Object types of the data model in the project tree”). The "Gene" and "Protein”
element types are found in the "Elements" repository. The "Basic information" annotation form is found in the
"Annotation” repository.

13
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1.9. Defining relation class scopes

Next we will define the scopes for the relation classes. Like scopes for objects, relation class scopes define the
project(s) in which a relation class can be used. Relation classes set to the "Global Scope” setting can be created
within any project, including any new projects that may be created.

1. Inthe data model graph, right click a relation (e.g., "Relation: Functional Classification") and select
"Scopes..." from the context-sensitive menu.
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Figure 24. Opening the "Object Type Scopes" dialog for a relation class

Alternatively, select "Modeling — Relation classes..." in the main menu to display the "Relation classes"
dialog.
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Figure 25. Opening the "Object Type Scopes" dialog via the "Relation Classes"
dialog

2. Select arelation class and click the "Scopes..." button to display the "Object Type Scopes" dialog.
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Figure 26. Setting a relation class scope
3. Click the "Enable Global Scope" button. After the scope is set, click "Close" to close the dialog window.

4. Complete the steps again to set the rest of the scope-capable relations (i.e., "Relation: encoding") to have
the "Global Scope".

Upon defining the scopes, the relation classes become available in the "Relations” repository of the project tree
(see Figure 16: “Object types of the data model in the project tree”).

1.10. Saving the data model layout

Our data model is, in principle, complete. Before we import data into it, we will save the layout for future access.

1. Click the "Save graph state" button [E] (in the top right corner of the window) to display the "Save Graph
State" dialog.

&+ Save Graph State | = |

Save as:

(@ Save as new:

My Model

Figure 27. Naming the data model layout

2. Enter a name for the model (e.g., "My Model") in the "Save as new:" field and click the "OK" button. The data
model layout is saved and can be subsequently selected for display in the data model graph.

1.11. Displaying a saved data model layout
The saved data model layout can be selected for display as follows.

1 select "Modeling — Visualize Data Model" in the main menu to display the "Visualize Data Model" window.
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r ~
& BioXM Knowledge Management Environment ﬁ

~) New visualization

Select All Deselect Al

Annotation
Annotation: Basic information
BioRS entry

BioRS entry: EntrezGene

m

BioRS entry: UNIPROT_SPROT
BioRS entry: UNIPROT_SPROT. features
BioRS entry: UNIPROT_SPROT.references
BioRS entry: UNIPROT_SPROT.remarks
Element
Element: Gene
Element: Protein
Ontology entry
Ontology entry: GO

Relation

Saved visualization

! |

My Model |
=P UK Cancel

Figure 28. Selecting a saved layout for display

2. Click the "Saved visualization" option and select the "My Model" layout from the drop-down menu. Click "OK"
to display the data model graph with the selected layout.

> Data Model Graph - BioXM

¢ DR

GraphViz (directed)

Align...

%) (e ) @

I State: My Model

Layout:

(] / Annotation: Basic information

Property: name
Attribute: Synonyms: Text
Project: Public

[ ontology entry: GO

Property: name
Property: description

Property: UID
Relation: Fwssiﬁ(atinn

@ Element: Gene

m

Annotati

Annot ation/sssignment

@ Element: Protein

Relation: encoding
Property: name
Property : description
Project: Public

Property  name
Property: description
Project: Public

FioRS dat: mapping BioRS dat:

@ BioRS entry: UNIPROT_SPROT

Attribute; AlText: Text
Atribute: _|D_: Text

@ BioRS entry: EntrezGene
Atribute: _ID_: Text

Atribute
Atribute
Atribute
Atribute
Atribute
Atribute

BText: Text

Chramosame: Text
CreationDate: Date
Crossreference: Reference
Curent|D: Text

Description: Text

Atribute: Acchumber: Text
Attribute: Alergen: Text

Atribute: Aternative Name: Text
Atribute: Atemative Products: Text
Atribute: Authors: Author

Figure 29. Displaying a saved layout in the data model graph
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2. Importing data

Now that we have the basic data model established, we will populate the knowledge network with data and
information from external resources.

The BioXM system has a versatile importer for tables of data, which enables users to define the semantic of
the table columns and graphically build instruction sets (“scripts”) to guide the data import. During the import,
information contained in the input data file is transformed according to the semantics of the data model. This
mapping process between the defined data model and the input data ensures consistency in the knowledge
network.

This section describes importing a table of gene data, creating an import script and saving it for future use. An
import "wizard" guides the configuration of the import script. It includes specifying how the data is imported,;
assigning annotation, external databank entries and ontology entries to the elements; and looking up and
creating relations.

2.1. Defining the import

To import the table Genes.txt, we will use the "Tabular data import" function, which allows us to specify how data
will be uploaded according to the data model. In the following series of steps, only the specified options need to
be changed; other options can be left on the default settings.

1. select "File - Import Table..." in the main menu to display the first step of the "Import Table Data" wizard
(import wizard).

2. Do the following to choose the data source.
1. Enter the path to the file to be used for import. Alternatively, browse to the location of the file to upload.
2. Select the type of file for import (e.g., the "Autodetect" option to detect the format automatically).

3. Click the "Next" button to continue to the "Define Physical Layout" step of the import wizard.

| =

& BicKM Knowledge Management Environment

e
Current Step: Choose Data Source

@ File:

File name: | C; \pigxm_warkshop\Workshop \Workshap\Genes. bt
File type:

@ Autodstect

() Plain text

©) Excel

) SpreadsheethL

() Open Document

Clipboard:

< Back Next > Fish | [ cancel |

Figure 30. Importing data — choosing the data source

3. Do the following to define the physical layout of the table. A preview of the data is displayed at the bottom of
the window.

1. Under "Columns", click the "Separated columns" radio button. Specify the column separator under
"Separator" by selecting the "Preset:" option and "Tab" from the drop-down menu.

2. Under "Columns" > "Text qualifier" select the "None" radio button.
3. Under "Header" select "0" lines to skip and click the "Recognize table header" option.
4. Under "Encoding" select "UTF-8" to accommodate special characters.

5. Click the "Next" button to continue to the "Choose Script Kind" step of the import wizard.
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= BioXM Knowledge Management Environment ﬂ
Table Data
Current Stey
Calumns Header
@ Separated columns: Lines to skip: ==
Separator TR Recognize table header
Custom L
(uTF-8 v

[] Treat consecutive separators as one

[ Fixed number of columns:

(7 Fixed width columns:

Comma-separated list of column widths, Load Options From File...
the last may be ™" to take maximum space.
Save Options To File...

Data preview:
A: Gene Name B: Synonyms C: EntrezGene ID D: GO.Ontology entry Uid
2 | 15E1.2 [Homo sapiens] MGC129938; 15E 1. 2;MGC129938... |283459 GO:0017068;60:0000004;GO:0
3 |75P [Homo sapiens] GCP4;FL]14797;GCP4;76P TUBG. .. 27229 GO:0000226;G0:0005815;G =
4 |A1BG [Homo sapiens] A1B;ABG;GAB;HYST2477;0KFZp... |1 1GO:0016020;G0O:0000004;GO:0
5 |A2BP 1 [Homo sapiens] FOX1;HRNBP 1;FOX1;HRNEP 1;A2...|54715 GO:0000166;G0:0003723;G
6 |A2M [Homo sapiens] dkfzp779b086;alpha-2-macroglo... |2 GO:0004867;G0:0005576;GO:0...
7 |A2ML1 [Homo sapiens] CPAMD9;FL116045;FLI25179;FL. .. |144568 GO:0004866
8 |A3GALT2 [Homo sapiens] A3GALTZ;a 1,3-galactosyltransf... |127550 (GO:0005975;G0:0016020;G
9 |A4GALT [Homo sapiens] P1;PKGATAGALT; A4GALT 1;PK;A4... |53947 IGO:0005624;G0:0005795;G -

Finish

Figure 31. Importing data — defining the physical layout

4. Select the "New script" option and click the "Next" button to continue to the "Define Tab Import Script" step
of the import wizard.

#* BicXM Knowledge Management Environment (it

Current Ste
@ New script

Create the new script from scratch.
Existing script
Choose & script stored in the database.

Data preview:

A: Gene Name B: Synonyms C: EntrezGene ID D: GO.Ontology entry Uid

2 |15E1.2 [Homo sapiens] MGC129938; 15E 1.2;MGC 129933.... 283458 (60:0017068;GO:0000004,GO0:0.... |
3 |75P [Homo sapiens] GCP4;FL114797;GCP4;76P; TUBG. .. 27229 GO:0000226;G0:0005815;G0:0 (I
4 |A1BG [Homo sapiens] A1B;ABG;GAB;HYST2477;0KFZp... |1 GO:0016020;G0:0000004;G!
5 |A2BP 1 [Homo sapiens] FOX 1;HRNBP 1;FOX 1;HRMNEP 1;A2...|54715 GO:0000166;60:0003723;G0O:
6 |A2M [Homo sapiens] dkfzp772b038;alpha-2-macroglo... |2 (GO:0004867;G0:0005576;G
7 |A2ML1 [Homao sapiens] CPAMD9;FL116045;FL125179;FL. .. |144568 GO:0004866
8 |A3GALT2 [Homo sapiens] A3GALTZ;a 1,3-galactosyltransf... |127550 (GO:0005975;G0:0016020;GO:
@ |A4GALT [Homo sapiens] P1;PKGAL4GALT; A4GALT 1;PK;A4... |53947 IGO:0005624;G0:0005735;G
10 |A4GNT [Homo sapiens] loc51146;a4ant;mgc149493;alph... 51146 GO:0016757;G0:0016021;GO:0
11 |AAAS [Homa sapiens] AAA;AAASD;GLOD3;ADRACALA;... (8086 (GO:0005554;G0:0005643;G
12 |8ACS Homn saniens] SLR-5:F1 112389:F1 14125 1:5 R -.... [55985 0:0003874:60:0003987:GO:0 kv

Figure 32. Importing data — choosing the kind of script

After the script is defined and saved, it will be stored in the database. During subsequent data import, it can be
used by selecting the "Existing script" option.
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2.2. Configuring the tab import script

The next series of steps configures the tab import script used to import the Genes.txt data. A workflow of several
import operations is defined. Each import operation is selected from the "Available import operations” panel on
the left. The defined workflow is displayed in the "Tab import script” panel in the middle. Depending on the item
selected in the middle panel, a dialog for specifying the necessary information is displayed in the right panel.

Note, that this kind of three-panel layout is often used in the BioXM user interface. An option is selected in the left
panel, listed in the middle panel and defined in the right panel.

In the following series of steps, only the specified options need to be changed; other options can be left on the

default settings.

1. Under "Available import operations” select "Lookup or create element” and click the "Add>>" button. Options
for the import operation will be displayed under "Tab import script”. Click each option listed in the table below
to display the settings in the right panel. After selecting the listed settings, click the "Apply" button.

Table 1. "Look up or create element” operation

Option selected in the
"Tab import script" panel

Settings in right panel

Name Select the "Take from column" option and "A:Gene Name" from the drop-down
menu.
Type Select the "Use constant value" option and "Gene" from the drop-down menu.

Create in project

Select the "Default for Element Type" radio button. The project will be set to the
default for Gene elements, i.e., the "Public" project.

The defined operation is shown below.

Stored script:

&> BiokM Knowledge Management Environment ]

Import Table Data

ine Tab-Import Script

Undo Changes Delets s | [ swreds.. | | [ Bport.. | [ Import.. |

Available import operations:

Tab-import script:

@ Lookup BioRS entry

@ Execute query

- @ Select object

-(%) Object Properties
‘@ Rename object

- @ Assign description

- @ Assign object alias
@ Assign sequence

@ Assign object shape
@ Rename annotation

- @ Create annotation

=-(3 Creation and Lookup of Objects -

B Name
@ Lookup chject by name or alias
e Lm o,eat prm— Lookup or create slemer selement.
@ Lookup ontology entry [LF Name A: Gene Name I—
J Type @ Gene ase insensitive

@ Lockup external chject

- @ Assign experimental data

(3 Annotation and Meta-data

L.l Create in project

n

() Use constant value:

1

@ Take from column:

A: Gene Name -

[ Do not trim surrounding spaces

[] Split with separator:

_ @ Preset: Tab
@ Assign annotation
@ Lookup annotation Custom:
@ Change annotation
@ Detach annotation il Reg, ex.: i
B Tecte
Show description Add >> Add Delete e 4 Apply Discard
Overview: Varisbles:
Name Type Value Add...
Edit...
Delete
Data preview: Click & column to select it.
A: Gene Name B: Synonyms C: EntrezGene ID D: GO.Ontology entry Lid
PY 15E1.2 [Homo sapiens] MGC 129938; 156 1, ZMGC 129938; 156 1.2;... (283459 [G0:0017068;G0:0000004;G0:000555%G... | »
E] 75P [Homo sapiens] (GCP4;FL114797,GCP4;76P; TUBGCP4;gam.... 27229 |GO:0000226;G0:0005815;G0:0000922;G.... |
A 15;ABG; GAB;HYST 2477,DKFZp686F0970... 1 (G0:0016020;GC:000000% GO:0005554G. .
FOX 1;HRNBP 1;FOX 1;HRNEP AZEP L;a2b. ., |54715 (GO:0000 166;G0:0003723;G0:0005515;G... | _
g EY e I =2 ="

[ <Back | [ Next> Finish Cancel

Figure 33. Importing data — tab import script "Lookup or create element” operation
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2. Under "Available import operations" select "Create annotation" and click the "Add>>" button. Options for
the import operation will be displayed under "Tab import script”. Click each option listed in the table below to
display the settings in the right panel. After selecting the listed settings, click the "Apply" button.

Table 2. "Create annotation” operation

Option selected in the Settings in right panel
"Tab import script" panel

Object Select the "$elementl” option from the drop-down menu.

Name Use the default settings. A name is optional.

Form Select the "Basic information" annotation form from the drop-down menu.
Overwrite Check the "Overwrite single anonymous" check box.

Create in project Select the "Default for Annotation Form" radio button. The project will be set to

the default project for the annotation form, i.e., the "Public" project.

Synonyms Set several options:
¢ Check the "Exclude duplicated values" check box.
« Check the "Add to existing values" check box.

« Select the "Take from column:" radio button and "B: Synonyms" from the
drop-down menu.

« Check the "Split with separator”" check box, select the "Preset" radio button,
and select the semi-colon ";" from the drop-down menu.

 Click the "Edit" link next to "Empty/invalid values processing". A dialog will
open. Select the "Skip" radio button for both "Empty values" and "Invalid
values" and click the "OK" button.

The defined operation is shown below.

& BioXM Knowledge Management Environment ==

Stored seript: Undo Changes New Dekete sore | [_StoreAs. | | [ Bworte | [ Import. |
Avaiable import operations: Tab-import script: T
@ Creation and Lookup of Objects _ » =
@ Lockup object by name or alias M M .4
@ Lookun or meate clomernt £@ 1. Lockupor create clement  selements
@ Lookup ontology entry [ Name: A: Gene Name B
[ Assign no value(s)
@ Lockup BioRS entry s Tve @ Gene £l
3 Ll Create in project
@ Lookup external object E P ebapiioe P
@ Exeaute query = reate amnotston o Exclude duplicated vaiues
L) Object Selement1
@ Seiect object W
@ Object Properties ;I Name Add to existing vaiues
- 10 Form (&) Basic information
@ Rename object L9 4
: . 1) Overwrite Yes
- @ Assign description il .
@ sign object sas ) Create in projec ©) Use constant value:
. (=[] Attributes
.
@ Assign experimental data HARE SRR
- @ Assign object shape .
- @ Rename annotation © Tk from cohrnr:
(3 Annotation and Meta-data s
Y e aooon] :
- : C::E’:;”;‘:‘In [7] D ot trim surrounding spaces
@ Change mnotation o Spit with separator: -
[ Show description | [ add»» | - v Apoly Discard |
Overview: Variables:
Ed...
Delete
Data preview: Click 2 column to select .
A: Gene Name 8: Synonyms C: EntrezGene ID D: GO.Ontology entry Uid
2 [151.2 [Homo sapiens] C129938; 1561, ;MGC129938; 15 1.2;. [60:0017068;G0:0000004;60:0005554,G, A
3 [76P [Homo sapiens] = [6010000226;G0:00058 15;G0:0000822,G... 0
i i’

<Back | [ Next> Finish Cancel

Figure 34. Importing data — tab import script "Create annotation" operation

3. Under "Available import operations" select "Lookup and assign BioRS" and click the "Add>>" button.
Options for the import operation will be displayed under "Tab import script”. Click each option listed in the
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table below to display the settings in the right panel. After selecting the listed settings, click the "Apply"
button.

Table 3. "Lookup and assign BioRS" operation

Option selected in the Settings in right panel
"Tab import script" panel

Object Select the "$elementl" option from the drop-down menu.
Databank Select "Use constant value" and "EntrezGene" from the drop-down menu.
Element name Select "Use constant value" and "_ID_" from the drop-down menu. ("_ID_"is

the primary key in the EntrezGene databank.)

Element value Set several options:

¢ Select the "Take from column:" radio button and "C: EntrezGene ID" from the
drop-down menu.

e Check the "Split with separator" check box, select the "Preset" radio button
and select the semi-colon ";" from the drop-down menu.

« Click the "Edit" link next to "Empty/invalid values processing". A dialog will
open. Select the "Skip" radio button for both "Empty values" and "Invalid
values" and click the "OK" button.

Skip lookup by _ID_ Check the "Assume entry exists when looking up by _ID_" check box. (Setting
the "Skip lookup by _ID_" option to "Yes" will increase the speed of the import
because the BioXM system will skip creating a connection to the BioRS
databank to check if the entry exists.)

The defined operation is shown below.

£+ BioXM Knowledge Management Environment ==

Import Table Data

fine Tab-Import Seript

Stored script: » Changes New Delete s | [ storess.. | | [ Bworte. | [ import.. |

Available import operations: Tab-mport script:

Lookup and assign BioRS entry

-(3) Creation and Lookup of Objects a oot
@ Lookup object by name or slias W lement value
@ Lookup or create element 5@ 1. Lookup or reate elemen! salement.

@ Lookup ontology entr i) Name A: Gene Name -

P gy entry B Type @ Gene 7 Use constant value:
@ Lookup BioRS entry JEs
i W) Create in project

Execute quer
e e 5@ 2. Create smnotation  dsanotaton

- @ Select object

& oba " W) Object Selement1
(3 Object Properties E [ @ Take from column:
@ Rename object -
h £l Form i) Basic information r
~@ Assign description C: EntrezGene [D -
p &) Overwrite Yes ¢ =
@ Assign object alias H H
p L) Create in project
@ Assign sequence S a [7] Do not trim surreunding spaces
=8 Attributes
@ Assign experimentsl data P o5
@ Assign object shape _ / Syronyms ynonyms Split with separator:
. —| | | ©@ 3. Lookup and assion BioRS
@ Rename annotation B o ementt .
-3 Annotation and Meta-data i [EJ Objec delement @ Preset: |5 =
=~ Databank @ EntrezGene
@ Create annotation H i _ i
p - ) Element name I > Custom:
@ Assign annotation H
LW Element valus C: EntrezGene ID.
- @ Lookup annotation B ST —————
@ Change annotaton “ I Skplookup by "_ID_" Yes Post-processing options: Edt...
'@ Detach annotation No special options selected, L
- @ Transfer amnatations
Y ookup and assign BioRS entry.
@ Get assigned BoRS entries ® Try to use empty/invalid values
/@ Assion BioRS entry o () Skip empty frvaiid vaiues -
[ Show description | [ add>> | Add Delete -~ v Aoply Discard
Overview: Variables:
Hame Type Value Add...
Edit.
Delete
Data preview: Click 3 column to select it.
A: Gene Name B: Synonyms C: EntrezGene ID D: GO.Ontology entry Lid
2 [15E4.2 [Homo sapiens] MGC 129938;15E 1, 2MGC 129938; 15 1. Zh... 0:0017068;60:0000004;G0: 00055546

0»

3 767 [Homo sapiens] (GCP4;FLI14797,GCP4; 76P; TUBGCP4;gam. .. 00058 15;G0:0000322;G.
4 |AIBG [Homo sapiens] A 16;ABG;GAB;HYST 2477;DKFZp686F097D. : 0000004;G0:0005554;G.
5 |A2BP1 [Homo sapiens] [FOX 1;HRNEP 1,FOX ;HRNEP 1;A2EP 1;32bp. .. : 5G0:0003723;G0: 00055 155G -

[<Bak | [[Nemt> | [ Fien Cancel

Figure 35. Importing data — tab import script "Lookup and assigh BioRS" operation

Under "Available import operations" select "Lookup ontology entry" and click the "Add>>" button. Options for
the import operation will be displayed under "Tab import script”. Click each option listed in the table below to
display the settings in the right panel. After selecting the listed settings, click the "Apply" button.
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Table 4. "Lookup ontology entry " operation

Option selected in the

"Tab import script" panel

Settings in right panel

Ontology

Select "Use constant value" and "GO" from the drop-down menu.

Lookup by

Select the "Uid" radio button to look entries up by a unique identifier (UID).

Value

Set several options:

¢ Select the "Take from column:" radio button and "D:GO.Ontology entry Uid"
from the drop-down menu.

* Check the "Split with separator" check box, select the "Preset" radio button
and select the semi-colon ";" from the drop-down menu.

 Click the "Edit" link next to "Empty/invalid values processing". A dialog will
open. Select the "Skip" radio button for both "Empty values" and "Invalid
values" and click the "OK" button.

The defined operation is shown below.

Stored script:

> BioXM Knowledge Management Environment

Import Table Data

fine Tab-Import Seript

==

New Delete Store

[ storeas.. || [ Ewport.. | [ Import.. |

Avaliable import operations:

Tab-mport script:

Lookup ontology entry

-(3) Creation and Lookup of Objects
@ Lookup object by name or alias
@ Lookup or create element

>
@ Lookup BioRS entry
@ Execute query

@ Select object

(3) Object Properties
@ Rename object

@ Assign description
@ Assign object dlias
@ Assign sequence

@ Assign experimental data
@ Assign object shape
@ Rename annotation

+(5) Annotation and Meta-data
@ Create annotation
@ Assign annotation

@ Loakup amnotation
@ Change annotation
@ Detach amotation

@ Transfer annotations

@ 1. Lookup or create element selement

1) Name A: Gene Name
L) Type @ Gene [7] case insensitive:
1.1 Create in project
@ 2 Createcnnotation  Saotation -
L L) Obgect Selement1 -
3 - vame
M) Form ) Basic information L
{8 overnrite Yes @ Take from column:
1) create in project h
&8 Atiributes D: GO.Ontelogy eniry Lid =
1) Synonyms 8: Synomyms

P @ 3. Lookup and assign BicRS
L1 Object
i) Databank
+ 1) Bement name D
L) Element value C: EntrezGene ID
*-1) Skip lookup by "_ID_ Yes

@ 4. Lookup ontology entry  gontabgy-entryl
£ ) Ontology Oeo

selement1
@ EntrezGene

Value

[] Do not trim surrounding spaces

Spiit with separator:

(@ Preset:  |; -

(©) Custom:

2 |15E1.2 [Homo sapiens)

@ Lookup and assign BioRS entry - f) Lookup by ud Post-processing options: Edit...
@ Get sssgned 80RS entres o spec optons seected.
/@ Assign BioRS entry 5 o
Show description add>> | Add Delete | [ Apply Discard |
Overview: Variables:
e Type Value Add...
Ed...
Delete
Data preview: Click a column to select it.
A: Gene Name B: Synonyms C: EntrezGene ID D: GO.Ontology entry Uid

MGC129938;15E 1. 3MGC 129938; 15e 1. 2;h. . [233459

767 [Homo sapiens]

(GCP4FLI14797,6CP4; 6P TUBGCP4gam. .. [27229

[A1BG [Fomo sapiens]

|A1B;ABG;GAB;HYST2477;DKF2p686F0970. .. |1

[A2EP 1 [Homo sapiens]

[FOX 1;HRNEP 1,FOX L;HRNEP 1;A28P 1;a2bp... 59715

<Back | [ MNext> Finish Cancel

Figure 36. Importing data — tab import script "Lookup ontology entry" operation

Under "Available import operations” select "Lookup or create relation" and click the "Add>>" button. Options
for the import operation will be displayed under "Tab import script". Click each option listed in the table below
to display the settings in the right panel. After selecting the listed settings, click the "Apply" button.

Table 5. "Lookup or create relation" operation

Option selected in the

"Tab import script" panel

Settings in right panel

Relation class

Select the "Use constant value" option and "Functional Classification" from the
drop-down menu.
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Option selected in the Settings in right panel
"Tab import script" panel

Source Select the "Use result variable" option and "$ontology-entry1" from the drop-
down menu.

Target Select the "Use result variable" option and "$elementl1” from the drop-down
menu.

Create in project Select the "Default for Relation Class" radio button. The project will be set to

the default project for the relation class, i.e., the "Public" project.

The defined operation is shown below.

£+ BioXM Knowledge Management Enviranment [

Stored script: Undo Changes Delete Store storess.. | | [ Bgot.. | [ import
Available import operations Tab-mport script:
@ Detach amnotation 0 —
@ Transfer annotations =~ Ureate n project p
@ Lookup and assign EioRS entry @ 2. Create annotation  sannotation!
- @ Get assigned BioRS entries £~ Object Selement 1 Use result variable:
L@ Assign BioRS entry - ) Name
@ Detach BioRS entry L) Form 1 Basic information M doniciogycentyl =
- @ Get assigned annotations £ Overwrite Yes )
(3) Knowledge Processing £+ W) Create in project 7/ Decine empty abject szt
8] ookup or geate relation =) Attributes
+@ Transfer relations 17 Synonyms B: Synonyms
L@ Lookup or create eontext @ 3. Lookup and assign BioR
@ Add object to context +- 1) Object Selement1
@ Add relation to context $+l) Databank @ EntrezGene
'@ Remove object from context £~ ) Element name: il
(3 Data Deletion +- ) Element value C: EntrezGene ID E
@ Delete object £ ) Skip lookup by *_ID_"Yes
@ Delete object alias @ 4, Lookup ontology entry Sonmtalogy-entryi
“-@ Delete object shape H £ 1) Ontology G0
- Project and Resource Maintenance 1) Lookup by uid
@ Move object to project £ ) value D: GO.Ontology entry Uid
@ Add object to folder @ 5. Lookup or create relatic srelstion
-@ Create folder :- i) Relation dass @ Functional Classification
(3 Execution Control L Source Sontolagy-entry L
+-@ Finish script L W) Target gelement 1 L
+-@ Execution control 2 *- () Create in project ~
Show description Add >> ] Add Delete -] [ Apply Discard
Overview: Variables:
Name Type Value Add.
Edit...
Delete
Data preview:
A: Gene Name B: Synonyms C: EntrezGene ID D: GO.Ontology entry Uid
2 |15E1.2 [Homo sapiens] MGC 129938; 15E 1. 2;MGC 129938; 15¢ 1. 2;h...| 283459 (0:0017068;50: 0000004;G0: 0005554;G. a
767 [Homo sapiens] (GCP4;FLI14797;GCP4; 76P; TUBGCP4;gam.... |27229 (0:0000226;GO: 00058 15;G0: 0000922;G. =
3 |A1EG [Homo sapiens] /A LB;ABG; GAB; HYST 247 7;DKFZ0686F0570... |1 (60:0016020;60:0000004,G0: 00055546
[AZBP1 [Homo sapiens] FOX 1;HRNBP 1;FOX ;HRNBP 1;A28P 1;a2bp. .. 54715 (0:0000 166;G0:0003723;G0: 0005515;G. ~

<Back | [ Next> | [ Fnsn Cancel

Figure 37. Importing data — tab import script "Lookup or create relation” operation

6. Before continuing, we will store the import script. Click the "Store as..." button at the top of the import
wizard. Enter a name for the tab-import script in the dialog and click the "OK" button to return to the wizard.

Create new tab-import script | 2 |

Mew tab-import script will be created.

Mame:

Import gene index table

| 0K || Cancel |

Figure 38. Importing data — storing the import script

Click the "Next>" button in the import wizard to continue to the "Choose Processing Policy" step.
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2.3. Simulating the import

First, we will simulate the import using the first 100 items to make sure the import script works as needed. Then
we will import the entire table.

&+ BioXM Knowledge Management Environment [

Import Table Data

Current Step: Choose Processing Policy

() Allow partial import
Commit changes for errorless import operations by small portions.

() Allow complete impart only

Do not commit any changes if any errors were found.
@ Simulate import

Do not commit any changes even on successfull import.

[] Stop after the spedfied number of errors: 1000

Process only lines:

-100

Comma-separated list of ranges each in the form “from-to” (either end may be omitted). Example: ™10, 20-30, 40, 50-".

Produce import log
Record &ll import operation activity for each table row.

Data preview:
A: Gene Name B: Synonyms C: EntrezGene ID  D: GO.Ontology entry Uid
2 |15E1. 2 [Homo sapiens] MGC129938; 1561, 2;MGC129938; 15 1. 2;h. .. 283459 (G0:0006450 -
3 |76P [Homo sapiens] GCP4;FL114797;GCP4; 76P; TUBGCP &;gam... |27229 |GO:00002265;60:0005815;G0:0000922;G... |
4 [A1BG [Homo sapiens] |A1B;ABG; GAB;HYST 2477, DKF Zp6B6F0970. .. |1 (G0:0016020;50:0005576
5 [AZBP1 [Homo sapiens] [FOX 1;HRNBP 1;FOX 1;HRNBP 1;A2BP 1;a2bp. .. 54715 (G0:0000166;60:0003723;G0:0005515;G. ..
& |A2M [Homo sapiens] dkfzp773b086;alpha-2-macroglobulin;alph... 2 (GO:0004867;G0:0005576;G0:0006836;G. ..
7 |A2ML1 [Homo sapiens] ICPAMD9;FL116045;FL125179;FL139125;FL. .. [144568 (G0:0004866
& |A3GALT2 [Homo sapiens]  |A3GALTZ;a 1,3-galactosyltransferase 2 (is... (127550 (G0:0005575;G0:0016020;G0:00 16758 il
5 o

Figure 39. Importing data — choosing a processing policy to simulate the import

1. Click the "Simulate import" radio button.

2. Click the "Process only lines:" check box and set a number of lines to process (e.g., "-100" to simulate the
first 100 lines) or leave the check box empty to simulate the entire import.

3. Click the "Produce import log" check box to record all import operation activity for each line.

4. Click the "Next" button to continue to the "Import Data" step of the wizard.
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= BioXM Knowledge Management Environment @

Import Table Data

Current Step: Import Data

Import simulation succeeded.

Details:

Table parsing errors:

Mo table parsing errors occurred.
Import errors:

Mo import errors occurred.
Processed lines:

The requested line ranges ™-100" are processed and accepted.

Dy i ions v:

Annotation [Basic information]: 99 object(s) created
Annotation-to-object assignment: 99 object(s) created
BioRS mapping record: 99 object(s) created
Element of type [Gene]: 99 object(s) created

Relation of class [Functional Classification]: 666 object(s) created

Revision [annotation [Basic information]]: 939 object(s) created

Figure 40. Importing data — simulating the import

The import simulation may take some time, but you can continue working with the BioXM system as the
import is processed by clicking the "Put to background" button. To display the task again, select "View

- Show Background Task Manager" in the main menu. The "Background Task Manager" window will be
displayed. Click the task and the "Task Details..." button to display the task.

5. If there are no problems upon completion of the simulation, we can proceed to the actual data import by
clicking the "Back" button. See Section 2.5: “Completing the import”.

If there are errors reported see Section 2.4: “Trouble-shooting the import”.

2.4. Trouble-shooting the import

The section lists some typical errors encountered when importing and how to overcome them.
2.4.1. Error: Insufficient privileges

If the following type of error is displayed, check that the correct scopes are set for all scope-capable objects and
relations in the data model.

ERROR: I nsufficient privileges

See Section 1.8: “Defining object type scopes” and Section 1.9: “Defining relation class scopes”.
2.4.2. Error: Entry not found

If an entry is not found and a variable cannot be defined, the following type of error will be displayed.

Table parsing errors: No table parsing errors occurred.
I mport errors:

Line 2: ERROR. Ontology entry with uid "GO 0017068' not found.
Line 2: ERROR. Ontology entry with uid ~ GO 0000004' not found.
Line 2: ERROR. Ontology entry with uid ~ GO 0005554' not found.
Line 2: ERROR. Ontology entry with uid “ GO 0008372' not found.
Line 2: ERROR Variable “$ontol ogy-entryl' is not defined.
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Line 4: ERROR Ontology entry with uid ~ GO 0000004' not found.
Line 4: ERROR Ontology entry with uid ~ GO 0005554' not found.
Line 4: ERROR Variable "“$ontol ogy-entryl' is not defined.
Processed |lines: The requested |ine ranges "-10" are rejected
and does not influence database nodifications.
Dat abase nodifications summary: No dat abase nodifications were perforned.

If the "Allow partial import" option is selected, such errors will be ignored during the import. See Section 2.5:
“Completing the import”.

2.5. Completing the import

If there are no problems upon simulating the import, we can proceed to the actual data import.

1. Open the "Choose processing policy" step of the import wizard.

In the import wizard, click the "Back" button. Alternatively, start a new import wizard by selecting "File -
Import Table..." in the main menu and using the existing "Import gene index table" script. Click the "Next"
button until the "Choose processing policy" step of the wizard is displayed.

2. Choose a processing policy to perform the import.

£ BioXM Knowledge Management Environment i)

Import Table Data

Current Step: Choose Processing Policy

@) Allow partial import:
Commit changes for errorless impart operations by small portions.

) Allow complete mport only

Do not commit any changes f any errors were found.

() Simulate import
Do not commit any changes even on successful import.

[] Stop after the specified number of errors: | 1000

[] Process only lines:

Comma-separated list of ranges each in the form "from-to™ (either end may be omitted). Example: ™10, 20-30, 40, 50-"

Broduce import lod
Record all mport operation actvity for each table row.

Data preview:

A: Gene Name B: Synonyms C: EntrezGens ID D: GO.Ontology entry id
2 [15E 1.2 Homo sapiens] MGC125938; 1551, 2MGC 120938; 156 1. 2;h... [ 283459 G0:0006450 o
3 |76P [Homo sapiens] GCP4;FL114797,GCP4; 76P; TUBGCP4jgam.. |27229 (G0:0000226;G0:0005815;G0:0000922;6. ..
44186 [Homo sapiens] A1B;ABG;GAB;HYST 2477,DKFZp686F0370. . |1 (G0:0016020;60:0005576
5 |A28P1 [Homo sapiens] FOX LHRNEP 1,FOX ;HRNBP LLAZEP L;aZhp. . [54715 (G0:0000 166;G0:0003723;G0:0005515,G. ..
& [A2M [Homo sapiens] dkfzp779b086;alpha-2-macrogiobulinzalph... |2 (G0:0004857;60:0005576;G0:0005886;G... | ~
<Back | [ Next> Finish Cancel

Figure 41. Importing data — choosing a processing policy to perform the import
Do the following in this step of the import wizard:

1. Click the "Allow partial import" radio button.

2. Clear the "Process only lines:" check box.

3. Click the "Produce import log" check box to record all import operation activity for each line (optional).
4. Click the "Next" button to continue to the "Import Data" step of the wizard.

The "Allow partial import" option sets the BioXM system to process the import operations by small portions
(chunks). The system automatically optimizes the number of rows processed based on network capabilities
and import speed. Partial import allows multiple imports to run simultaneously — each allowing one chunk
at a time into the queue. If the "Cancel” button is clicked during the import, the import is not stopped
immediately, but after completing the current chunk. In addition, some import errors are ignored (e.g., "Entry
not found" errors).

The "Allow complete import only” option sets the BioXM system to import the entire table at once, not in
chunks. Other import scripts in the queue will wait until the entire upload has been processed.
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£+ BioXM Knowledge Management Environment ==
Import Table Data
Current Step: Import Data
Import succeeded.
Put to Background Cancel

Details:

Table parsing errors:

Mo table parsing errors occurred.

Import errors:

Mo import errors occurred.

Processed lines:
The whole table is processed and accepted.

jon: v

Annotation [Basic information]: 16,459 object(s) created

A on-to-object i it 16,459 object(s) created

BioRS mapping record: 16,712 object(s) created

Element of type [Gene]: 16,459 object(s) created

Relation of class [Functional Classification]: 98,453 object(s) created

Revision [annotation [Basic information]]: 15,453 object(s) created

Figure 42. Importing data — completing the import

The import may take some time, but you can continue working with the BioXM system as the import is

processed by clicking the "Put to background" button. To display the task again, select "View - Show

Background Task Manager" in the main menu. The "Background Task Manager" window will be displayed.
Click the task and the "Task Details..." button to display the task.

Finishing the data import

Click the "Finish" button to close the import wizard. The imported elements (genes) will be displayed in the
default "Element Type View".
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&* BioXM Knowledge Management Environment = | El ||
File Edit View Settings Modeling Administration Search Tools Help
(@ |F& biomax (Public) ene - Element Type View
& Public
-\ Repositories [ General | Elements
-l Annotations
| & Bascinformaton view: | [l Element general information =
=i, BioRS entries
{5 EntrezGene
i @-[=) UNIPROT _SPROT feme e B
-, Elements
> é’"-;' Name Type Desaiption Project =]
¢ [E Protein 15E1.2 [Homo sapiens] @ Gere Public P
=} Ontologies 767 [Homa sapiens] @ Gene Public =
: =eo |8 1BG [Homo sapiens] @ Gene Public
iy Queries [82BP 1 [Homo sapiens] @ Gene Public
-l Relations jA2M [Home sapiens] @ Gene Public
[=] encoding JAZML1 [Homo sapiens] @ Gene Publc
(& Funcional Gassification JA3GALT2 [Homo sapiens] @ sene Fublic
/A4GALT [Homo sapiens] @ Gene Public
JA4GNT [Homa sapiens] @ Gene Public
JAAAS [Homo sapiens] @ Gene Public
IAACS [Homa sapiens] @ Gene Public
JAADAC [Homo sapiens] @ Gene Public
JAADACL1 [Homo sapiens] @ Gene Public
JAADACL2 [Homo sapiens] @ Gene Public
JAADAT [Homo sapiens] @ Gene Public
JAAK1 [Home sapiens] @ Gene Public
JAAMP [Homa sapiens] @ Gene Public
JAANAT [Homo sapiens] @ Gene Public
JAARS [Homo sapiens] @ Gene Public
/AARS2 [Homo sapiens] @ cene Public
JAARSD 1 [Homo sapiens] @ cene Public
/AASDH [Homo sapiens] @ cene Public
JAASDHPPT [Homo sapiens] @ cene Public
JAASS [Homo sapiens] @ cene Public
JARTF [Homo sapiens] @ cene Public
JART [Homo sapiens] @ cene Public
JABAT [Homo sapiens] @ cene Public
JABC1 [Homo sapiens] @ cene Public
JABCAL [Homo sapiens] @ cene Public
JABCA12 [Homo sapiens] @ cene Public
JABCA13 [Homo sapiens] @ Gene Public =
16,459 ohject(s)
i = o o .
L -
Export  Graph List Folder  Annotate
Current project: Public |

Figure 43. Displaying the gene list

The "Element general information” view is the built-in, default view for genes. In Section 3.1: “Creating a view”,
we will create a view for genes which is tailored for use in the "gene index" use case.

3. Preparing views and queries

In this section we will prepare the system for use by creating views, queries and smart folders. This will allow us
to tailor how the information in the gene index knowledge network is presented so we can query the knowledge
network, explore the network graph and report the query results as specifically needed. We will create a gene list
view and smart folders tailored to our use case.

3.1. Creating a view

Views display a selection of information about selected objects. Information displayed in the view can be

taken from the object properties (such as name and description) or from other associated objects. For each
element, there is always one built-in view, e.g., "Element general information”, which shows the default properties
available for the object (see Figure 43: “Displaying the gene list”). Initially, it is set as the default view; however,
additional views can be created to address specific needs and set as the default view.

We will create a new view so the gene list displays the information most relevant to this use case.

1. To create a new view, select "Administration — Views...". (This item will be enabled only for users with the

appropriate privileges. For more information about privileges, see the BioXM User Manual.) Alternatively, in
any open view, click the "Manage..." button next to the name of the view. The "Views" dialog is displayed.
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E

&> BioXM Knowledge Management Environment [ J

Global Views

Name | Desapon | Project |

CbjectType | Table | TableDefat | Report |  ReportDefault [ New...

Edit...

Duplicate,

Delete

| HRRE

Figure 44. Creating a view — the "Views" dialog

Click the "New..." button to display the "New View" dialog (see Figure 45, “Creating a view — "General"

tab”).

Define the following information for the new view in the "General" tab.

Table 6. "General" tab options

Option in the "General" tab

Settings

Name

Enter "Gene list view" in the field.

Allowed types

Select the type of object for which the view will be available (e.g., kind
"Element" and element type "Gene") from the drop-down menus.

Description

Enter a short description of the view (optional).

Project

Select the "Public" project.

Allowed for table

Select the "Allowed for table" and "Use as default for table" options.

Allowed for report

Select the "Allowed for report" and "Use as default for report" options.

General | view Items | Report Layout!

£ BioXM Knowledge Management Environment

=)

Name:
Gene list view

Allowed type(s)

© Al types

@ Obiject type

Kind:
D Element -
Element type:

PGene -

Description:

Project: | £} Public
Allowed for table
Use as default for table

[ Load table rows incrementaly

[7] For nested reports only

Allowed for report

Use as default for report

Figure 45. Creating a view — "General" tab

Click the "View items" tab. The "View Items" interface (see Figure 46: “Creating a view — "View Items" tab

"Object" definition”) is similar to the import wizard with three panels. Each view item is selected from the

"Available view items" panel on the left. The added item is displayed in the "View items" panel in the middle.

Depending on the item selected in the middle panel, a dialog for specifying the necessary information

appears in the right panel. The view items will become the columns of the table in the order they are listed in

the middle panel.

In the "Available view items" panel, under "Object Properties" select the "Object" option and click the
"Add>>" button. Define the following information in the right panel and click the "Apply" button.
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Table 7. "View Items" tab "Object" definition

Option in the "View Items" panel

Settings

Name

Enter "Gene" in the field.

Shown by default in tables

Select the "Shown by default in tables" option.

£ BioXM Knowledge Management Environment

- View Items | Report Layout,

L= ]

Available view items:

View items:

() Object Properties

@ Name

- @ Caption

... Description

e

@ Object type

L. Static type

- Aliases

@ shape

:--@ Creation time

@ Creation user name

@ Last modification time

=@ Last modification user name
() Annotation

- Assigned annotations

+-@ Number of assigned annotations

*.-@ Assigned annotation atiribute
3 BioRS

+-@ Mapped BioRS entries

@ Mapped BioRS entry attribute

~(@ Knowledge Network
@ Related objects
L. Number of related objects

I

Hame Reports

MName: |Gene
Shown by default in tables
[C] Sert by default

Sorting nested view item:

Ascending

[ Use nested view:

Report mode:

Aways expanded

Choose..

@ Relations
@ Relations as graph
i@ Contexts S
Show description Add >> ] [ Delete ] [ Duplicate ] [ Apply Discard
Variables:
Name Type Value Add...
Edt...
Delet=

Figure 46. Creating a view — "View Items" tab "Object" definition

In the "Available view items" panel, under "BioRS" select the "BioRS mapped BioRS entries" option and click
the "Add>>" button. Define the following information in the panel on the right and click the "Apply" button.

Table 8. "View Items" tab "Mapped BioRS entries" definition

Option in the "View ltems" panel

Settings

Name

Enter "EntrezGene" in the field.

Shown by default in tables

Select the "Shown by default in tables" option.

BioRS databank

Select the "BioRS databank" option and "EntrezGene" from the drop-

down menu.
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&> BioXM Knowledge Management Envirenment =]
[ General| View Ttems | ReportLayout,

Available view items: View items: [TRST—
() Object Properties e Name Reparts
Name

: _: o @ Gene Object Meme: [EntrezGene

: o EntrezGene Mapped BioRS entries (EnfrezGene)

+-&@ Description Shown by default in tables

@ Object

@ Object type [ Sort by defauit Ascendng

L@ Static type

L@ Aliases 2 Sorting nested view item;:

@ Shape

:--@ Creation time
- Creation user name
@ Last modification time BioRS databank:
@ Last modification user name
(@) Annotation u | @ Entrezene -
@ Assigned annotations :
+..@ Number of assigned annotations
@ Assigned annatation attribute ] Use nested view:
BioRS
° oo
@ Mapped BioRS entry attribute
Knowledge Network Report mode:
@ Related objects
@ Number of related objects

Always expanded

@ Relations

@ Relations as graph
i@ Contexts 2
Show description add>> | | [ pelete | [ pupicat= | =3 Apply Discard
Variables:
Name Type value Add..
Edit...
Delet=

Figure 47. Creating a view — "View Items" tab "Mapped BioRS entries" definition

In the "Available view items" panel, under "BioRS" select the "mapped BioRS entry attribute" option and click
the "Add>>" button. Define the following information in the panel on the right and click the "Apply" button.

Table 9. "View Items" tab "Mapped BioRS entry attribute" definition

Option in the "General" tab | Settings

Name Enter "Chromosome" in the field.

Shown by default in tables Select the "Shown by default in tables" option.
Databank Select "EntrezGene" from the drop-down menu.
Attribute Select "Chromosome" from the drop-down menu.
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£ BioXM Knowledge Management Environment

[ General| View Ttems | ReportLayout,
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@ Last modification time
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Figure 48. Creating a view — "View Items" tab "Mapped BioRS entry attribute"

definition

In the "Available view items" panel, under "Annotation" select the "Assigned annotation attribute" option and
click the "Add>>" button. Define the following information in the panel on the right and click the "Apply"

button.

Table 10. "View Iltems" tab "Assigned annotation attribute" definition

Option in the "General" tab

Settings

Name

Enter "Synonym" in the field.

Shown by default in tables

Select the "Shown by default in tables" option.

Annotation form

Select "Basic information” from the drop-down menu.

Attribute

Select "Synonym" from the drop-down menu.
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Figure 49. Creating a view — "View Items" tab "Assigned annotation attribute”
definition

In the "Available view items" panel, under "Knowledge Network" select the "Related objects" option and click
the "Add>>" button. Define the following information in the panel on the right and click the "Apply" button.

Table 11. "View Items" tab "Related objects" definition

Option in the "General" tab | Settings
Enter "GO" in the field

Select the "Shown by default in tables" option.

Name

Shown by default in tables

Related object is Select the "Source or target" option.

Relation class Click the check box and select "Functional Classification" from the drop-

down menu.

Related object type Select the "Related object type" option. Under "Kind" select "Ontology

entry” from the drop-down menu. Under "Ontology" select "GO" from the
drop-down menu.
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£ BioXM Knowledge Management Environment =
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@ Caption
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Figure 50. Creating a view — "View Items" tab "Related objects" definition

Before closing the dialog, we will reorder the view items so the "Synonyms" are shown in the second column
of the "Gene list view" table. Select the "Synonyms" item in the middle panel and click the arrow up button
to put it in the second position in the panel. The view items defined become the columns of the table in the
order they are listed in the middle panel.

BioXM Knowledge Management Environment [

- View Items | Report Layout

Avallable view items: View items:
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Figure 51. Creating a view — reordering the view items
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11. Click the "OK" button to close the dialog. In the "Global Views" dialog, click the "Close" button.

& BioXM Knowledge Management Environment [

Global Views

Name Description Project Object Type Table Table Default Report. Report Default New...
8 Gene st view Public > Element: Gene

Figure 52. "Global Views" dialog
3.2. Displaying the view

To display the new view, select "Gene list view" from the "View" drop-down menu in the "Gene" element window.

£ BioXM Knowledge Management Environment [E=NEER
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Figure 53. "Element general information” view — selecting a new view

In the view, the columns can be sorted by clicking any column header (e.g., "Chromosome"). Columns can be
selected to be displayed or not by clicking the table icon in the top right corner of the table.
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Figure 54. Displaying the "Gene list view"

The appearance of the view is automatically saved for each user and will be the same the next time the view is
displayed.
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3.3. Creating a query

Next we will create a query to answer a specific scientific question or perform a specific task in our use case.
In the first example we will create a query to find all signal transduction genes in the knowledge network. In the
second example we will create a general query to find genes by function.

Queries can be easily defined within the BioXM system using a graphical user interface which is similar to

the import wizard. The query builder features a query language similar to a natural language and can support
complex search tasks. A query can be stored in the query repository for later reuse. A query can also be saved
as a smart folder within a project folder. Each time the smart folder is opened the query is performed, ensuring
up-to-date information with no maintenance effort.

1. select "Search - Find by advanced query" in the main menu.
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Figure 55. Creating a query — accessing the query wizard

The "Find by advanced query" wizard will be displayed. It is similar to the import wizard with three panels.
Query criteria are selected from the "Criteria available” panel on the left. The added criteria are displayed in
the "Object to find" panel in the middle. Depending on the criteria selected in the middle panel, a dialog for
specifying the necessary information appears in the right panel.

2.  We want to search for genes involved in signal transduction so we will perform a search for genes that are
classified by the GO ontology entry "signal transduction".

In the "Criteria available" panel under "Object Selection" open "is an element" and select "is a gene". Click
the "Add>>" button to list it in the "Object to find" panel. Nothing needs to be changed in the right panel.
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Figure 56. Creating a query — "Find by advanced query" wizard

In the "Criteria available" panel under "Knowledge Network" open "is related to an object" and select "is
classified by a GO entry". Click the "Add>>" button to list it in the "Object to find" panel.

In the "Criteria available" panel under "Object properties" select "has name...". Click the "Add>>" button to
list it in the "Object to find" panel. Enter "signal transduction” in the "Pattern” field in the right panel and click
the "Apply" button.
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Figure 57. Creating a query — defining criteria

A natural language description of the query is "Find all objects which are genes which are classified by a GO
entry like 'signal transduction'."

3.4. Displaying the query results

1.

Click the "Next>" button to display the query results.
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Figure 58. Creating a query — displaying query results

The results include 1505 objects: genes which are assigned the "GO:0007165 signal transduction” entry;
however, we actually want a list of all genes involved in signal transduction. We will look at the results more

closely to see if we have achieved this goal.

One way to check the results is to open an entry in the "GO" column (e.g., click "GO:0007165 signal
transduction”) to display the detailed report. Click the "Derived Concepts" tab to display all concepts derived

from the GO entry.

To see other entries that may be involved in signal transduction, select the "Description” column, enter the

term "*signal transduction*" and click the "Search" button.

GO entries with a description including the term "signal transduction" are displayed (e.g., "GO:0000076 DNA
replication checkpoint" or "GO:0000750 pheromone-dependent signal transduction involved in conjugation

with cellular fusion"). We need to refine our search to include such entries.

Close the "G0:0007165 signal transduction" window to return to the query wizard.
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Figure 59. Creating a query — checking the results
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3.5. Redefining the query

We will redefine the query to include all entries which are assigned the "G0:0007165 signal transduction”
classification or are inferred from such entries.

1.

2.

Click the "Back" button to redefine the query.

In the "Object to find" panel click the "has hame" criteria to select it and click the "Delete" button. Click "Yes"
in the dialog to confirm the deletion.

In the "Criteria available" panel under "Knowledge Network" select "is inferred by ontology entry which..."
and click the "Add>>" button to list it in the "Object to find" panel.

In the "Criteria available" panel under "Object properties” select "has name..." and click the "Add>>" button
to list it in the "Object to find" panel. Enter "signal transduction” in the "Pattern” field in the right panel and
click the "Apply" button.
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Figure 60. Creating a query — redefining criteria

A natural language description of the query is "Find all objects which are genes which are classified by a GO

entry that is inferred by an entry like 'signal transduction'.

Click the "Next>" button to display the query results.
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Figure 61. Creating a query — displaying refined query results
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6. The results include all genes which are assigned the "GO:0007165 signal transduction” entry and all genes
which are assigned entries derived from the signal transduction entry (1881 objects in total).

3.6. Saving the query and creating a smart folder

1. Click the "Next>" button in the "Search results" window to save the query and create a smart folder. The
"Save query" window will be displayed.

£+ Find by advanced query - BioXM = |8 %
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Folder dass: | GeneralFolder =
Folder name:
My queries
=N
Add Folder...
Save query template
[ Save query template
Name:
Help < Back Cancel

Figure 62. Saving the a query and creating a smart folder
2. Click the "Save query" check box and enter a name (e.g., "Find signal transduction genes") for the query.
3. Click the "Create smart folder in" check box. Select the "Public" folder and click the "Add Folder..." button.
4. Enter a name for the folder ("My queries") and click "OK" to close the dialog.
5. Click the "Finish" button to close the query wizard.

The "My queries" folder containing the "Find signal transduction genes" smart folder will be created in the

"Public" project and is accessible using the project tree (see Figure 63: “Selecting a smart folder in the
project tree”).

3.7. Editing the smart folder

Next, we will make a more general query that can handle variables. This will allow us to perform more flexible
queries to find genes by function in general, i.e., genes related to any GO terms, not only "signal transduction".
The general query is similar to the "Find signal transduction genes" query, so we can simply duplicate that query
and edit it.

1. Inthe project tree, select the "Find signal transduction genes" smart folder. Right click the smart folder and
select "Duplicate folder".
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Figure 63. Selecting a smart folder in the project tree
Enter "Find genes by function" to rename the smart folder.
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Figure 64. Duplicating a smart folder

In the project tree, select the "Find genes by function" smart folder. Right click the smart folder and select
"Edit smart folder..." to display the "Edit query" dialog.
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Figure 65. Selecting a smart folder to edit in the project tree
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3.

4.

We will edit the query to create a more general query to find genes by functions specified by a GO term.
In the "Object to find" panel, select the criteria "like signal transduction" to display the "like..." panel on the
right. In the right panel, check the "Use variables" check box and click the "Introduce variable" button.
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Figure 66. Editing a smart folder query

In the "Variables" field, click the entry "Name" and click the "Edit" button to display the "Edit variable" dialog.

Edit Variable

Variable name: G0 term

Value: signal transduction

S

Figure 67. Adding variables to a query

Enter "GO term" as the variable name and any text in the "Value" field. We will enter "signal transduction”
to set it as the default variable value for the query. Click the "OK" button to define the variable and close the
dialog.

In the right panel of the "Edit query" window, select "GO term" from the drop-down menu and click the
"Apply" button.

In the "Description” field, we can enter a description for the query or click the "Generate" button to generate
a description from the query criteria. A natural language description of the query is "Find all genes which are
classified by a GO entry which is inferred by an entry which has a name like 'any GO term'."

Click the "OK" button to close the "Edit query" window and display the "Find genes by function" results tab.
Click the "Show Query Variables" button to display the "GO term" variable field. Use "signal transduction”

or enter another GO term in the field and click the "Apply" button. The query results will be displayed in the
table.
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Figure 68. Using a variable query

The query results can be saved by clicking the "Save" button. See Section 3.6: “Saving the query and
creating a smart folder”.

4. Preparing a BioXM web portal

The first three sections have covered the basic steps to get started with the BioXM client software, create a data
model, populate the knowledge base and perform typical queries. We will now set up a BioXM web portal to allow
us to execute our query using a familiar Web interface rather than the BioXM client software. Instead of using the
BioXM query builder and displaying a query in the BioXM interface, we can click a hyperlink to run the query and
display the query results as a formatted table in a Web browser.

The BioXM Web Portal Builder has several functions for designing a BioXM Web interface for a specific project

(e.g., customizing reports and query forms, making reports editable, defining dynamic thesauri, and setting up
specific workflows and wizards), but we will focus on using the portal to run our queries and display the results.

Tip

We will cover the basic steps for using the BioXM web portal here. More information about the
BioXM Web Portal Builder can be found on the BioXM Support Web. ht t ps: // ssl . bi omax. de/
i nf o/ bi omax/ bi n/ vi ew Bi oXM Por t al Bui | der . A working knowledge of HyperText Markup

Language (HTML) and Foswiki is helpful. htt p: / / f oswi ki . or g/ Syst eml WebHone provides
numerous Foswiki materials.

4.1. Logging into a BioXM web portal

To login into a BioXM web portal complete the following steps:
1. Open a browser and enter the URL for the BioXM web portal login window. The login page will be displayed.

2. Enter you user name and password. Click the "Login" button. The BioXM web portal entry page will be
displayed.
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& Biomax Admin | Users | Log Out

The BioXM Knowledge Portal

2 s You are here: BioXM> & & [ STRCTN =P

@}: biomax
—> biomaxinformatics og Welcome to the Biomax Knowledge Portal

First time users: get a tour intraducing the BioXM portal builder here.

For personal ssttings: change your preferences
Administraters: if the data model has changed, hit BioxmRefresh.

Home

Sitemap

site Drss Bato ) D ) o ,ffz;b'\o_qu

Figure 69. Opening the BioXM web portal

The content and design of this page will vary depending on your installation, but the functionality will be similar to
what is described here.

@ Tip
Administrators may need to click the "BioxmRefresh" link if the data model has had significant
changes.

4.2. Setting up a query in the BioXM web portal

The BioXM web portal can be used to execute only queries that already exist in the BioXM system. The principle
approach is to first create queries using the BioXM query builder, which we have done already, create a wiki
page for the query and then implement calls of the appropriate web portal plugins into the page. To create a wiki
page and implement the plugins complete the following steps:

1. Click the "Edit" tool " (in the toolbar near the top right corner) to display the Foswiki editing interface.

WebHome (edit)

¥ Text | b Settings | »Help

Title: WebHome

Hi Hz HIHe A A R A A S+ Bis@a

|---+ Welcome to the Bicmax Knowledge Fortal

First time users: get a tour introducing the !BioKM portal builder [[WebHomeFirstTimeStart] [here]].<br>
For personal setcings: change your [[UserPreferences] [preferences]]. <br>

Bdministrators: if the data model has changed, hit BioxmRefresh.

+ Save | | [5 Save and Continue © Preview | 3 Cancel []Force new revision

Figure 70. Foswiki editing interface

Here we can change the content of the "WebHome" page, the BioXM web portal entry page using Foswiki
markup.

2. First we will create a page to run the "Find signal transduction genes" query and display the results.
New pages in the Foswiki system are called "topics" and are named using a "WikiWord". A WikiWord is a

string containing at least two uppercase letters, one of which is the first letter of the word (e.g., NewPage).
Any such string can be used, but we will use the names of our queries as in the BioXM client for simplicity.
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Enter the following text to create a heading "Queries of interest" (indicated by the "---+") and a page for the
query called "FindSignalTransductionGenes".

---+ Queries of interest

* Fi ndSi gnal Transducti onGenes

WebHome (edit)

¥ Text * Settings * Help

Title: WebHome

H1 H2 H3 Ha A A A A A (£ i

=Btsrew

—--—+ Welcome to the Biomax Knowledge Portal

Firat time users: get a tour introducing the 'BioXM portal builder [[WebHomeFiratTimeStart][here]].<br>
For perscnal settings: change your [[UserPreferences] [preferences]]. <br>

Administrators: if the data model has changed, hit BioxmRefresh.

-——+ Queries of interest

* FindSignalTransductionGenes

« Save B Save and Continue * Preview ¥ Cancel | [C]Force new revision

Figure 71. Editing the "WebHome" page

Click the "Save" button. The edited "WebHome" page will be displayed.

£ Biomax Admin | Users | Log Out

The BioXM Knowledge Portal

2 You are here: BioXM= & & (4 d @ @ f

2 biomax
—>  blomaxinformatics og Welcome to the Biomax Knowledge Portal
First time users: get a tour introducing the BioXM portal builder here.

For personal settings: change your preferences.
Administrators: if the data model has changed, hit BioxmRefresh.

Home

Sit . .
e Queries of interest

¢ FindSignalTransductionGenes?

Figure 72. Displaying a new topic in the "WebHome" page

Click the question mark (?) next to the "FindSignalTransductionGenes" text to edit the new page. The
Foswiki editing interface for the new page, which is similar to the "WebHome" editing interface, will be
displayed.

We will edit the page to include a heading called "Find signal transduction genes" and a BioXM plugin to
list the content of the smart folder of that name. Listing the contents of smart folders (i.e., executing BioXM
queries) is done using the following general plugin call:

9Bl OXM_QUERY{ quer y="query_nane"} %
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More information about the plugin syntax used in the BioXM Web Portal Builder can be found
on the BioXM Support Web: ht t ps: // ssl . bi omax. de/ i nf o/ bi omax/ bi n/ vi ew Bi oXM
Port al Bui | der Ref er ence.

To add the "Find signal transduction genes" query, enter the following text.

---+ Find signal transduction genes

9Bl OXM_QUERY{ query="Fi nd signal transduction genes"}%

FindSignalTransductionGenes (new)

¥ Text » Settings » Help

Title: FindSignalTransductionGenes

HI Hz H3 H4 A A A A A

---+ Find signal transduction genes

%BIOXM QUERY{query="Find signal transduction genes™}

-- Main.BiomaxAdmin - 12 Mar 2011

« Save [E save and Continue = Preview ¥ Cancel | [|Force new revision

Figure 73. Adding the query plugin

Click the "Save" button. The edited "FindSignalTransductionGenes" page will be displayed.

8 Biomax Admin | Users | Log Out  ~

The BioXM Knowledge Portal

2l Vou are here: BloXlh » FindSignalTransductionGenes> 1881 tems found FEArE I K-N-4
@?,2 biomax
—> biomax informatics og Find signal transduction genes
Home Gene - Rows 25« Page 1 of76 preyNext
@ CDC6 [Homo cdcB-related protein @ 9% 17 [ 60:0007089 traversing start control point of mitotic cell cycle
sapiens] cdc cell division cycle 6 homolog (5. cerevisiae) 1 60:0008156 negative regulation of DNA replication
cdc (cell division cycle 6, s. Cerevisiae) homolog [160:0000166 nucleotide binding
hscdcts (1 GO:0000076 DNA replication checkpoint
hscdes 1600005737 cytoplasm
cdc18 (cell division cycle 18, s pombe, homologHike 1 60:0000078 regulation of cyclin-dependent protein kinase activity
cdch 01 60:0005515 protein binding
cdc6 homolog [ 60:0005524 ATP binding
cdctsl 1 60:0005634 nucleus
hscde 18 [ GO:0006260 DNA replication
cdc-6 [160:0007049 cell cycle
cdevi [ 60:0007067 mitosis
cdevi [ 60:0008285 negative regulation of cell proliferation
cdc-181 1 60:0017111 nucleoside-triphosphatase activity
hscdc & []60:0051301 cell division
hscdc
cdc 181
hscdc-18
cdcb
hscdcs
hscdcvi
HsCDCS
coctaL
HsCDC18
cocs
@ CDT1 [Homo cati @ 81620 16 [160:0005634 nucleus
sapiens] doudle parked, drosophila, homolog of [160:0000076 DNA replication checkpoint
cdt-1 1 GO:0003677 DNA binding
dna replication factor [ G0:0005515 protein binding
dup [(160:0005657 replication fork
chromatin licensing and dna replication factor 1 01 GO:0006260 DNA replication
fis2 [160:0007049 cell cycle
the dup protein [[160:0030174 regulation of DAL replication initiation
catt
cdi
the dup gene
cart u

Figure 74. Displaying the "FindSignalTransductionGenes" query
The same steps can be used to add the second query "Find genes by function".

1. Open the "WebHome" page and click the "Edit" tool «”. Edit the page to create a new page called
"FindGenesByFunction" for the query.
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2.

WebHome (edit)
v Text > Setfings » Help
Title: WebHome

Ht H2 H3 Ha A A A A A

---+ Welcome to the Biomax Knowledge Portal

= I ey

First time users: get a tour introducing the !BiociM portal builder [[WebHomeFirstTimeStart][here]].<br>
For perscnal settings: change your [[UserPreferences][preferences]]. <br>
Administrators: if the data model has changed, hit BioxmRefresh.

——+ Queries of interest

* FindSignalTransductionGenes
* FindGenesByFuncticn

« Save = save and Continue = Preview £ Cancel | [7]Force new revision

Figure 75. Editing the "WebHome" page

Open the new page by clicking "FindGenesByFunction" in the "WebHome page".

£ Biomax Admin | Users | Log Out

The BioXM Knowledge Portal

% biomax
—>  blomaxinformatics ag Welcome to the Biomax Knowledge Portal

You are here: BioXM> & #[d EA0 [Eh J’\’

Home First time users: get a tour introducing the BioXM portal builder here.
For personal settings: change your preferences.
Administrators: if the data model has changed, hit BioxmRefresh.
Sitemap . .
Queries of interest

« FindSignalTransductionGenes
* FindGenesByFunction

Figure 76. Displaying the "WebHome" page

Edit the page by clicking the "Edit" tool «” to display the Foswiki editing interface. We will edit the page to
include the plugin for the query.

Executing a BioXM query that uses variables is done using the following general plugin call:

9Bl OXM_QUERY{ quer y="query_nane" vari abl es="var 1=val ue; var 2=val ue"} %

The var i abl es parameter fixes the query variable values. Omitting this parameter will lead to a query form
in which values can be entered by the user; this is what we want to do. To edit the page to include the plugin
for the query without fixing the variable values, enter the following text and click "Save".

---+ Find genes by function

98I OXM_QUERY{ quer y="Fi nd genes by function"}%
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FindGenesByFunction (edit)

¥ Text » Settings » Help

Title: FindGenesByFunction

HI H2 H3 H& A A A A A = £ =] 1= L, e
——+ Find genes by function
3BIOXM QUERY{query="Find genes by fu.nc‘.r.inn“}%|
-- Main.BiomaxRAdmin - 11 Mar 2011
« Save  [=| Save and Continue | # Preview | 3 Cancel | []Force new revision

Figure 77. Editing the "FindGenesByFunction" page

The "FindGenesByFunction" page will be displayed with a field for entering any GO term.

& Biomax Admin | Users | Log Out

The BioXM Knowledge Portal — e
o

508

%
%
o

i

2, You are here: BioXM » FindGenesByFunction=

22 biomax
P2 biomax informatics ag Find genes by function

Find genes by function

Home
Object to find is a Gene which is classified by a GO entry which is inferred by ontology entry which has
name like GO term.
Sitema,
i GO term: signal transduction

— BiomaxAdmin - 11 Mar 2011

Figure 78. Displaying the "FindGenesByFunction" page

4. Use the default term "signal transduction” or enter any other GO term and click the "Search" button. The
query results will be displayed.
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& Biomax Admin | Users | Log Out |
The BioXM Knowledge Portal
2o It You are here: BioXM » FindGenesByFunction 1881 items found s s=2E808F
@, b ax
— b s o Find genes by function
Home Gene - (=3 Search Rows 25 v Page 1 of 76 prev Next
@ CDC6 [Homo sapiens]  cdcé-related protein @990 17 (5] start control point of
cdc el cvision cycle & homolog (s cerevisias) 3.60:0008156 negative reguiation of DNA replcation
cdes (cel division cycle 6, . cerevisiae) homolog 31600000166 nucleotide binding
nscdcts 1600000076 DNA repiication checkpoint
hscdcs [160:0005737 cytoplasm
cdc18 (cell dsion cyce 18, s pombe, homolog)ke D of
cdcs [160:0005515 protein binding
edcs homolog 1600005524 AT binding
cactel 360:0005634 nucleus
nscdc 18 1600006260 DNA replication
cich [160:0007049 cell cycle
cdcvi [160:0007067 mitosis
cdcvi 1160:0008285 negaive regulation of cell proiferation
cdctel [160:0017111 nucleoside-triphosphatase actiity
hscdc [160:0051301 cell dvision
nscdc
cdc 18l
nscdc18
cacs
nscdcs
hscdcwd
HsCDCS
cocteL
HsCDC18
cnce
@ CDT1 [Homo sapiens]  cdti @81620 16 [160:0005634 nucleus
Gouble parked, drosophila, homalog of 1600000076 DNA replication checkpoint
et 1600003677 DNA binding
na replication factor [160:0005515 protein binding
aup 1600005657 repiication fork
chromatin icensing and dna replicaton factor 1 [ 60:0006260 DNA replication
[160:0007049 cell cycle

the cup protein 1600030174 regulation of DNA-dependent DNA repiication niiation
a1
cat
the dup gene
et d

Figure 79. Displaying the "FindGenesByFunction" query results

4.3. Displaying an object report in the web portal

Information about each gene can be displayed in an object report by clicking the hyperlink in the "Gene" column.
Like any other view, object reports can be tailored to display particular information. Next we will display an object
report and use a predefined view tailored for use in the BioXM web portal. We will modify the view to allow the
object report to be annotated directly in the web portal

1. To display information about a particular gene, click the hyperlink (e.g., "CDC6 [Homo sapiens]") in the
"Gene" column of the gene list view. The object report for the gene will be displayed.
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(@ ObjectReport - BioXM - Foswiki - Morilla Firefox [=l®] =]

(i ObjectReport - BioXM - Foswiki [=] [

& BiomaxAdmin | Users | Log Out 4

The BioXM Knowledge Portal

Youare here: BioXM » ObjectReport- S aEa08F

>2biomax
”Z> " biomax informaties ag Report

Home Gene: @ CDC6 [Homo sapiens]
Synonyms:  cdcB-related protein
cde6 cell division cycle 6 homolog (s. cerevisiae)
cdet (cell division cycle 6, s. cerevisiae) homolog
hscde18
hscdc
More information cde18 (cell division cycle 18, s.pombe, homologhike
cdes
cdc6 homolog
cdetal
hscde 18
cdes
cdeni
cdevi
cde-181
hsede 6
hscde vi F
cde 181
hscde-18
cde 6
hscde-6
hscde-yi
HsCDCh
cocisL
HsCDC18
cDC6
EntrezGene: @ 990
Chromosome:17
Go: [ GO:0007089 traversing start control point of mitotic cell cycle
O
[ GO:0000166 nucleotide binding
[1 GO:0000076 DNA replication checkpoint
[ GO:0005737 cytoplasm
[ GO:0000079 regulation of cyclin-dependent protein kinase activity
[ GO:0005515 protein binding
[1 GO:0005524 ATP binding
[ GO:0005634 nucleus
[ GO:0006260 DNA replication
[ GO:0007049 cell cycle
[1 GO:0007067 mitosis
[ GO:0008285 negative regulation of cell proliferation
[ GO:0017111 nucleoside triphosphatase activity
[ GO:0051301 cell division

Sitemap

Gene list view

To open this object report in the main BioXM client application, click:

Open BioXM

Figure 80. Displaying the object report for a gene

The current object report for genes simply lists the information defined for the gene list view; however, we
can use a predefined view to display an object report layout designed specifically for the web portal. To do
this, we will first define a new object report view using the BioXM client software.

2. Open the BioXM client software and select "Administration - Views..." to display the "Views" dialog.

r 1
£+ BioXM Knowledge Management Environment ==
Name Description Project Object Type Table Table Default]

@@ Gene list view Public * Element: Gene o/ Enabled  Yes

Edit...
Duplicate...

Delete

Help

L] i, » Close

Figure 81. Displaying the "Views" dialog in the BioXM client

3. Select the "Gene list view" and click the "Duplicate..." button. The "Duplicate view" dialog will be displayed.
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4.

5.

Duplicate view

Wiew 'Gene list view' will be duplicated.

Yiew name

Object report view

| ok || cancel |

Figure 82. Displaying the object report for a gene

Enter a new name (e.g., "Object report view") for the view in the dialog field. Click the "OK" button. The

"Views" dialog will be displayed again.

Select the "Object report view" and click the "Edit" button to display the "Edit view" window.

&% BioXM Knowledge Management Environment

General | view Items | Report Layout

Edit View

===

Mame:
Object report view
Allowed type(s)
© Alltypes
@ Object type
Kind:
@ Element =
Element type:

@Gene  ~

Description:

Project: | # Public ~
[] Allowed for table Allowed for report
Use as default for table Use as default for report

Load table rows incrementally

[ For nested reports orly

Figure 83. Defining the object report view

In the "General" tab remove the check from the "Allowed for table" check box so the view applies to single

objects only, not to tables of objects.

Click the "View items" tab to open it.

Instead of only showing the "Synonyms" assigned annotation attribute, we will display the assigned
annotation form. This allows the annotation to be edited in both the BioXM client software and the BioXM

web portal.

In middle panel, under "View items" select "Synonyms" and click the "Delete" button. Click "Yes" to confirm

the deletion.

In the "Available view items" panel on the left, under "Annotation" select "Assigned annotation" and click the
"Add>>" button. In the right panel, select the "Annotation form" check box and select "Basic information"

from the drop-down menu. Click the "Apply" button.
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£+ BioXM Knowledge Management Environment [

- View Ttems | Repart Layout

Avallable view items: View items:

Assigned anno

() Object Properties - Name Reports

@ Gene Object Mame: |Assigned annotations (Basic information anno

----- @ Caption
" @ EntrezGene Mapped BioRS entries ..

----- @ Description Shown by defaultin tables

@ Object @ Chromosome Mapped BioRS entry att...
@GO Related objects (GO en...

- @ Object type
- @ Static type
@ Aliases Sorting nested view item:
..... @ shape

----- @ Creation tme

----- @ Creation user name

- @ Last modification time Annatation form:

@ Last modification user name -

nnotation i) Basic information -

,
@ Number of assigned annotations 7 All revisions
----- @ Assigned annotation attribute
(% BioRS
Mapped BioRS entries [F] Use nested view:
Mapped BioRS entry attribute
= nowledge Network Choose...
@ Related objects
@ Number of related objects Report mode:
@ Relations
----- @ Relations as graph =
‘ [ b

Sort by default Ascending

- Assigned annotation. .. Assigned annotations (...

n

Always expanded

[ Show desariptan | [Agd>> | | [[pelete | [ Dupicate | e Apply Discard

Variables:

Name Type Value Add...
Edit...

Delete

Figure 84. Adding assigned annotation in the object report view

10. Click the "Report Layout" tab to open it. Select the "Predefined" radio button and select "Portal view" from
the drop-down menu.

£+ BioXM Knowledge Management Environment (o

General | View Items | Report Layout

- Customize

Portal Layout

[Biomax Layout

IHistogram for Experiments

[Pie / Histogram for Object Report

Use layout for table repart: @ exclusively () optionally

Figure 85. Selecting the predefined layout for the object report view
11. Click the "OK" button to close the "Edit view" window. Click "Close" to close the "Views" window.

12. We can now return to the BioXM web portal. Reload the gene object report to show the new object report
layout.
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& Biomax Admin | Users | Log Out

The BioXM Knowledge Portal

. You are here: BioXM » ObjectReport- & &3
2:biomax
"~ biomax informatics ag Report

Home CDC6 [Homo sapiens]
Gene @ CDC6 [Homo sapiens]

Wore information EntrezGens 990

Gene list view
Chromosome 17

Object report view
GO [} G0:0007089 traversing start control point of mitotic cell cycle

[1G0:0008156 negative regulation of DNA replication

[1 60:0000166 nucleotide binding

[ GO:0000076 DNA replication checkpoint

[ GO:0005737 cytoplasm

[] 60:0000079 regulation of cyclin-dependent protein kinase activity
[ 60:0005515 protein binding

[ G0:0005524 ATP binding

[ 60:0005634 nucleus

[ GO:0006260 DNA replication

[ 60:0007049 cell cycle

[ 6O:0007067 mitosis

[ 60:0008285 negative regulation of cell proliferation
[1160:0017111 nucleoside-triphosphatase activity

[ 60:0051301 cell division +-

Assigned annotations (Basic information annotations)

Synonyms cdc8-related protein
cdcs cell division cycle 6 homolog (s. cerevisias)
cacs (cell division cycle 6, s. cerevisiae) homolog
hscdc18
hscdcs
€dc18 (cell division cycle 18, s.pombe, homelogHiike
cdcs
cdcs homalog
cac18l
hscdc 18
cdc-5
cdc-vi
cdevi
cdc-181
hscdc B
hscdcvi
cdc 181
hscdc-18
cdct
hscdc-6
hscdcai
HsCDCB
CDC18L
HsCDC18
coce

To open this abject report in the main BiokM client application. click:

Open BioXM

Syndicate this site E}rss E)arom

biomax
by Biomax Informatics AG & sy

Copyright 1999 - 20

Figure 86. Displaying the predefined object report for a gene

13. The "Assigned annotations" table can be edited. Click the "Edit" button below the table to edit the
annotation. Click the "Submit" button to commit the changes.
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Assigned annotations (Basic information annotations)

Synonyms cdcB-related protein
cdcB cell division cycle 6 homolog (s. cerevisiae)
cdc (cell division cycle B, s. cerevisiae) homolog
hscdc18
hscdc
cdc18 (cell division cycle 18, s pombe, homolog)-like
cdch
cdc6 homolog
ede18l
hscdc 18
cdc-6
cdc-vi
ede vi
cdc-181
hscdc B
hsede vi
cdc 18!
hscde-18
cdc 6
hsede-6
hscde-vi
HsCDCE
cbcisL
HsCDC18
CDCe

Figure 87. Editing the assigned annotation for a gene

This concludes the steps for getting started with the BioXM web portal.

5. Getting help

For more information about using the BioXM Knowledge Management Environment see the BioXM User Manual

or the BioXM online help. To open the BioXM online help, select "Help - Online Help..." from the BioXM main
menu. The BioXM online help will open in a new window.

6. Logging out
6.1. Logging out of the BioXM client application

You can log out of the BioXM client application by selecting one of the following options from the main menu:

* "File - Log Out..." — log out the current user without exiting the BioXM application; you can subsequently log
in again with the same or different user name

* "File - Exit BioXM..." — log out the current user and exit the BioXM application

Additionally, you can log out and exit the BioXM application by closing the main application window. A
confirmation dialog will be displayed before you are logged out and the application closes.

6.2. Logging out of the BioXM web portal

You can log out of the BioXM web portal by clicking the "Log Out" link in the top right corner.
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