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1.

Introduction to OpenFreezer

1.1

Function

OpenFreezer, an open-source Reagent and Location Tracker, has been developed in the Pawson
laboratory as part of our Laboratory Analysis, Research and Investigation Software Application
(LARISA) to provide support to bench scientists. At its core, OpenFreezer tracks all reagents within the
laboratory – the type of reagent, the specific properties of that reagent (including sequences), all
isolates and physical preparations (preps) of the reagent, and where the preps of the reagents are in
the laboratory.

1.2

General Layout

The system is subdivided into three main modules: Reagent Tracker, Location Tracker and
Administration.
 Reagent Tracker helps users track information on reagents available in the laboratory. This
module contains functions for searching, adding and modifying reagents. A Chemical Tracker
is also incorporated in the Reagent Tracker.
 Location Tracker provides information on the physical preparations of each reagent and their
storage location (containers and storage sites such as freezers).
 The Administration module contains functions for managing user and laboratory
information, such as user accounts and projects.
Each of these modules is shown as a menu item on the side panel. It can be expanded to show the
subsections for each module:
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Reagent Tracker:

Project Management:

Location Tracker:

User Management:

Chemical Tracker:
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2.

Reagent Tracker Module

2.1

Introduction to Reagents and Their Properties

2.1.1 OpenFreezer General Reagent Information
 Reagents in OpenFreezer are classified into different types (see OpenFreezer Reagent Type
Definitions). A reagent type acts as a “template” to represent reagents of similar biologic
structure and/or function (e.g. Plasmid, Antibody or Cell Line).
 Each reagent type is identified by a unique prefix of up to 3 letters in length (e.g., ‘V’ for vector,
‘Ab’ for Antibody, ‘shR’ for shRNA) and each individual reagent has a unique ID consisting of the
reagent type prefix and a numeric identifier (e.g. ‘V123’).
 An administrator of OpenFreezer (see User Management) may introduce new reagent types into
the repository by designating for each reagent type a set of properties that will characterize
reagents of this type (these properties can later be modified – see Editing a Reagent Type).
When a user enters a new reagent into the system (see Creating a New Reagent), he/she assigns
specific values to the defined properties for the novel reagent. A user is also able to modify the
values associated with a specific reagent (see Editing a Reagent).
 Reagent search is currently performed using a single keyword search (see Searching and Viewing
Reagents). The search will return a summary table, where each row contains brief information
for each unique reagent that meets the search criteria. More information can be found in the
reagent detailed view, where all the properties of an individual reagent, its sequence and
parent/child relationships are provided in text, graphical, or FASTA format, if applicable.
 Each reagent is linked to its physical location(s) within the laboratory (see Location Tracker
Module).

2.1.2 OpenFreezer Reagent Type Definitions
 The default reagent types in the repository of OpenFreezer are:
o Vector – self-propagating double-stranded circular DNA that is comprised of a backbone
(parent vector) and may contain an insert.
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o Insert – linear piece of double-stranded DNA typically formed by PCR, oligo hybridization, or
restriction digestion of a parent vector. The purpose of most inserts is to be subcloned into a
vector for propagation and downstream applications. The insert itself is often stored as an
intermediate step in the cloning pathway.
o Oligo – single-stranded DNA, usually less than 100 nucleotides, used as PCR primers,
sequencing primers, or hybridized to form an insert.
o Cell line – immortalized cells that are propagated within the laboratory. The cell lines are
classified as either parent cell lines or stable cell lines where one or more vectors have been
stably expressed within the cell line.
 Other reagent types can be added by the administrator (see Creating a New Reagent Type).

2.2

Creating a New Reagent Type

This module is only available to Administrators of OpenFreezer (see Table 4.3.1 – Definition of
Access Levels). The administrator can add a new reagent type to the system by selecting the ‘Add
Reagent Type’ link on the side bar menu.
Adding a new reagent type is divided into two steps. In the first step, attributes (properties) are
assigned to the new reagent type; in the second step these attributes are further defined in terms of
format and default values.

2.2.1 Reagent Type Creation – Step 1
The following information must be filled in at step 1:
1. Name of the new reagent type. NOTE: the name must not already be in the system and must
be longer than 3 characters. Other name restrictions are indicated on the form.
2. Prefix for the new reagent type. The prefix must be unique (not already in the system),
contain no numerical or special characters and is limited to three characters in length. This
prefix will form part of the unique identifier for reagents of that type (i.e., for vectors – V is
the prefix and vectors are numbered from V1 onwards).
Example of defining reagent type name and prefix:
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3. Parent types. Specify the types of reagents in OpenFreezer that can produce reagents of the
new reagent type. For instance, a Vector can be generated by insertion of linear DNA into a
backbone plasmid. The linear DNA in OpenFreezer is represented by reagents of type Insert,
and the backbone plasmid would be represented by a Vector. Therefore, for reagent type
Vector, parent types are Vector and Insert.
Select parent types from the list provided (to make multiple selections hold down the CTRL
key). If “Parent of itself” is checked, reagents of the new type can be used to make other
reagents of this type. For instance, Vector can be a parent of itself, as Vector backbones are
used in the creation of new vectors.
Example of parent type selection:
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4. Properties of the new reagent type. In this part, the administrator defines a set of attributes
for reagents of the new type. All properties currently assigned to reagents in OpenFreezer are
listed, grouped into categories.
Categorizing reagent properties (classification of property names):
The standard categories for any reagent type include General Properties, Classifiers, External
Identifiers, Sequence, and Sequence Features. Additional categories can be added using the ‘Add
new category’ option at the bottom of the form. Properties such as name, status, description or
comments are used by virtually all reagents, whereas sequence, official gene symbol or
morphology is specific only to some reagent types. Moreover, the classification of properties
may vary between reagent types (for instance, ‘selectable marker’ may be a Vector sequence
feature or a Cell Line Growth Property). Therefore, there might be a need for renaming a
property or including it in a different category. To place a property in a different category, simply
uncheck the checkbox next to the property’s name in the original category and add it to the
desired category as a new entry. NOTE: If all properties within a category are unchecked, the
category is NOT assigned to the new reagent type
Modifying/Renaming properties:
Checkboxes next to property names in categories are checked by default; uncheck those you do
not wish to assign to the new reagent type. Properties whose checkboxes are disabled, such as
name, status, type, or project ID, are mandatory and may not be unchecked. If you do not see a
desired property name in a category, you may add it by typing the name of the property in the
‘Add New Property’ box. Text will appear as typed, so you must validate your entry (spelling,
capitalization) before adding. If an error is made, uncheck the property and re-type its name
correctly. Similarly, property names are changed by unchecking and re-entering. Existing
property names cannot be changed.
Reusing properties across categories:
A property can only appear once in a category; however, property names may be re-used within
different categories (e.g. you may assign both an ‘Origin’ DNA Sequence Feature as well as an
‘Origin’ Classifier to a reagent type). Caution: Property names entered in different LeTtErCaSe are
NOT considered distinct entries even if they appear in different categories (i.e. ‘Verification’,
‘VERIFICATION’ and ‘verification’ are treated as one entry), and they will be converted to the
same letter case at saving (for instance, ‘Comments’ under ‘General Properties’ and ‘comments’
under ‘Growth Properties’ will both be saved as ‘Comments’). To change a property’s lettercase,
follow the steps for renaming a property.
Example of defining basic properties at reagent type creation:
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5. Sequence. The administrator may assign one of DNA, Protein, or RNA sequence to the new
reagent type, or leave the default ‘No sequence’ option selected. When sequence type
selection is made, ‘Sequence Properties’ and ‘Sequence Features’ sections are updated to
reflect the choice. The term 'Sequence Features' refers to regions at specific positions on a
sequence in forward or reverse orientation (e.g. PolyA Tail, Tag, Selectable Marker).
Properties that describe the entire sequence rather than portions of it (such as ‘GC content’,
‘Melting Temperature’, ‘Molecular Weight’) should be stored under ‘Sequence Properties’.

Example of defining sequence properties at reagent type creation:
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Once selection of properties and sequence features is complete, press the ‘Continue’ button to
be redirected to step 2.

2.2.2 Reagent Type Creation – Step 2:
In this step, the administrator defines how information for reagents of the new type will be
entered and viewed by users.
The following information must be provided:
1. Ordering of properties within a category. For each property, the administrator needs to
determine its order of placement among other properties within the same category. The
11
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order number of each property is selected from a drop-down list beside the property’s name.
If a property is assigned an order number of ‘1’, it will be displayed first within its category on
reagent detailed views. NOTE: In order to ensure proper ordering, each property within the
same category must be assigned a different order value. Properties whose order has not been
explicitly set will appear on the reagent details page in random order.
2. Format of property values. For each property, the administrator defines whether its values
will be entered as free-text or selected from a pre-defined dropdown list at reagent creation.
Certain properties have preset input formats that cannot be changed (e.g., Name, Description
and Comments are always entered as free text whereas Project IDs and Sequence Features
are selected from a dropdown list).
When defining dropdown value input lists, the administrator indicates whether the property
can only assume a single value or whether multiple values can be assigned to it at the same
time. For instance, a Vector that has been both sequence and expression verified would have
two Verification property values, ‘Sequence Verified’ and ‘Expression Verified’. To indicate
that multiple values are allowed, the administrator needs to check the ‘Allow Multiple’
checkbox next to the property name. In addition, the ‘Allow Other’ option determines
whether users may interactively add custom values to the dropdown lists. If this option is not
selected, then only an administrator can update dropdown list values (see Editing a Reagent
Type). Dropdown lists are populated using the two-list setup below the property name. The
empty list on the left-hand side will contain the final selection of values for this property. The
list on the right-hand side contains values that have already been assigned to this property for
other reagent types in OpenFreezer. If the property is new to OpenFreezer, the right-hand list
is naturally empty. Values can be added to the list on the left by transferring from the
dropdown list on the right or, if the desired value is not found, adding it to the list by typing it
in the text box under the lists and pressing ‘Add’. Dropdown lists cannot be left blank.
If ‘free text' is selected as property input format, an option is given to output the values
entered for this property as hyperlinks (see Creating a new Reagent for a new Reagent Type).
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Example of property format definition:

Upon completion of this step, hit ‘Create’ to finalize reagent type creation. The reagent type
detailed view is displayed, listing all the information entered during creation, showing categories and
their associated properties in order as defined by the administrator during creation.
Reagent type properties and parent associations may be edited if desired (see Editing a Reagent
Type).
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Newly created reagent types are automatically appended to search filters, and standard reagent
input forms are generated for them. Users can immediately begin entering reagents of the new type
without the need for programming support (see Creating a new Reagent for a new Reagent Type).
To store reagents of newly added types in containers, a container type must also be created that
defines the attributes for the preps that will occupy those containers (see Creating a New Container
Type).

2.3

Editing a Reagent Type

 Reagent Types can be edited or deleted via the Reagent Type detailed view that is accessible by
administrators through the side bar menu.
 Reagent Types can be deleted if they do not contain any reagents associated with them.
Otherwise, deletion is forbidden (‘Delete’ button on the reagent type detailed view is disabled).
 Each property name indicates its designated user input format. For instance, ‘Dropdown
MULTIPLE CUSTOMIZABLE’ next to a property name means that a user can select multiple values
from a dropdown list for that property and he/she has the ability to add his/her own value if
needed.
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 A reagent type can be modified by clicking the ‘Modify’ button on its detailed view. The
modification process is composed of two steps similar to the creation of a new reagent type.


In the first part of step 1 for reagents other than vectors, inserts, cell lines and oligos, the parents
can be edited. Parent values already selected for the reagent type are in the left drop-down list
and the right drop-down list displays parents that can be added. Any parent that cannot be
deleted (because reagents have values for those parents) will be coloured grey. Vectors, inserts,
cell lines and oligos have been customized and their parents cannot be altered. NOTE: reagent
type name, reagent prefix, and type of sequence cannot be changed; to modify this information,
the reagent type should be deleted (deleting reagents within the type first if necessary) and
created anew. Alternately, these changes can be modified at the database level (with due
caution).

 In the second part of step 1, the properties and categories that need to be modified are selected.
On this page, the properties that have been set for this reagent type are coloured green and
properties that are in the system but not assigned to this particular reagent type are displayed in
black. Checkboxes for mandatory properties (those that cannot be removed, such as Name,
Project ID, etc.) are disabled. Select only properties you wish to modify; you may add new
properties and categories, similar to reagent type creation. NOTE: If the order of properties
within a category is to be changed, all properties within that category must be selected and the
order of each property changed individually at the next step. Click ‘Next’ to proceed to step 2,
where selected properties can be edited.
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 In step 2, similar to creation, the format of selected properties can be edited or defined for newly
added properties. NOTE: the format of properties where values have already been entered for
reagents in OpenFreezer cannot be changed. Dropdown list values that are in use by reagents
are shown as disabled (grey-text) list options and may not be deleted. Similarly, a multiple
dropdown list cannot be converted to a single list if its values are in use. These changes can be
made at the database level by a programmer if necessary. New values can be added without
restriction.
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2.4

Creating a New Reagent

 Creation of new reagents is accomplished via a simple entry form that can be accessed through
the ‘Add Reagent’ link under the Reagent Tracker module on the side bar menu.
 When you select a type of reagent to create from the dropdown list, an input form for creating
reagents of this type is displayed. There are special input forms for vectors, inserts and cell lines
(for more details, please refer to instructions on creating reagents of these specific types below).
Any new reagent type created by the administrator is automatically added to the reagent type
dropdown list and an entry form is created based on the properties defined for this reagent type
at its creation (see Creating a New Reagent Type).
 All fields marked with a red star are mandatory. Non-mandatory properties whose values are not
filled in will not be displayed on the detailed view of the completed reagent.
 Free Text entries: There are no restrictions on free text entries, although special characters
should be avoided (see Troubleshooting) A link icon next to the property name means that a
hyperlink is expected as the value of this property. The user must input the full URL of the
desired page. External identifiers, such as Accession Numbers, Entrez Gene and Ensembl IDs, are
hyperlinked by default (species must be indicated for the Accession Number to point to the
correct database).

 Dropdown lists: If you do not see the desired property value in a dropdown list, it can be added
in one of two ways. For single dropdown lists, select “Other” from the list and type the new
value in the textbox that appears; this value will be appended to the dropdown list at saving. For
multiple dropdown lists, type the new value in the textbox below the list, and hit the ‘Add’ button
beside the textbox to add the new value to the list (values may be removed from the list in a
similar fashion, by selecting the value to be removed and clicking ‘Remove selected’). Caution is
necessary to ensure correct spelling of the new option values. NOTE: Dropdown list updates are
possible only for properties that have been made customizable by the administrator at reagent
type creation or modification. If not, contact the administrator to edit the reagent type.
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 Sequences: Only characters corresponding to nucleotides or amino acids are allowed for the
corresponding sequence type. All other characters are removed from the sequence at saving (a
warning is issued to let the user correct his/her input). This stripping of excess characters means
that the user does not have to format the sequence to remove numbers etc. NOTE: Headers
should be removed from FASTA format sequences so the characters are not incorporated into the
resulting sequence.
o
o
o

Allowed characters for DNA sequence: A, T, C, G or N
Allowed characters for RNA sequence: A, U, C, G or N
Allowed characters for Protein sequence: A, B, C, D, E, F, G, H, I, K, L, M, N, P, Q, R, S, T, V, W,
X, Y, Z, * (no J, O, U)

 Sequence Features: Sequence features refer to regions at specific positions on a sequence in
forward or reverse orientation (e.g. PolyA Tail, Tag, Selectable Marker, etc.). To define features
on a sequence, select from a dropdown list: a) the type of the feature (tag, promoter, selectable
marker, etc.), b) the name of the feature (‘CMV’, ‘LAC’, ‘Flag 3x’, ‘Ampicillin’, etc.), c) a feature
descriptor, if applicable (currently, there are only two fixed feature descriptors: tag position for
tag and expression system for promoter). Type the feature’s start and end positions in the
corresponding fields. NOTE: There are minimal validation checks on user input for features:
feature names are not matched to known sequences; nor are start and end positions entered by
the user verified to ensure they are within sequence length. It is, therefore, imperative that users
verify their input, for proper mapping of downstream vectors constructed using the input
sequence.

 Alternate ID: Alternate ID provides a mechanism for the user to track additional external
identifiers, such as the ID given to a reagent by its creator (e.g. MGC number for a vector).
Source IDs are presented as lists of checkboxes on reagent creation form; to add a numeric, check
the appropriate source ID and add the number in the textbox that appears beside it (e.g. check
prefix ‘MGC’ and type ’123456’ in the textbox that appears). If your desired source identifier is
18
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not present, select ‘Other’ checkbox and type the complete identifier in the form
PREFIX:NUMBER, where ‘prefix’ is the source identifier, such as MGC – this prefix will be added to
the list upon saving.

2.4.1 Creating an Insert
 An insert can be created through the standard creation form accessible through the ‘Add
Reagent’ link.
 Alternately, it can be created through the Primer Design Tool. The Primer Design Tool was
implemented to aid users in designing inserts and creating primers for PCR. This tool can be
accessed from the search summary table or the detailed view of the Insert that is to be used as
the template for PCR.

Creating an Insert through Standard Creation Forms
 Insert creation is divided into 4 sections. Depending on the section, the user has the option of
going back to a previous section, continuing or canceling creation.
 The first step defines the parents, including the insert parent vector from which the insert was
created and any associated oligos. Oligos must be created first so that their IDs can be entered.
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 The second step allows for sequence input. The sequence must include not only the DNA
sequence (typically from a cDNA) but also the linker sequences (e.g., Kozak sequences) as well as
intact restriction sites. The cloning sites are also defined at this stage by selection from dropdown lists. The addition of cloning sites in the insert sequence is required for vector sequence
constitution.
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 The third step allows for definition of sequence-specific features. The cDNA is defined at this
stage. The boundaries defined here for cDNA are important for proper insert translation and
should include the start and stop codons if present. If the insert does not code for cDNA, check
“N/A”.
 Positions of the cloning sites are pre-calculated at this step based on input in step 2. NOTE:
Cloning sites mapped on the insert are the outermost sites on each end of the sequence (i.e. if
the sequence contains internal cloning sites, in addition to AscI at the 5’ end and PacI at the 3’
end, positions of the internal sites are not mapped automatically). If the cloning site cannot be
mapped, the start and stop positions are left blank. NOTE: There is no confirmation that a
cloning site actually exists in the insert sequence. A user can define a cloning site that does not
appear in the insert sequence provided. This site will be recorded but not mapped. However,
this insert sequence cannot be placed into a vector sequence during vector creation as the sites
do not actually exist on the insert.
 Cloning sites are identified using BioPython. One limitation of BioPython is that it does not
recognize overlapping sites as distinct. For instance – ttaattaattaa is recognized as just one PacI
site instead of two. Restriction sites at the end of sequences are sometimes not recognized.

 Other sequence-specific features of the insert (e.g. tag or promoter) can also be defined at this
step, if applicable. The feature named “restriction sites” differs from cloning sites in that it does
not refer to the cloning sites on the ends of the insert but sites of interest on the backbone vector
(e.g., LoxP on a creator donor).
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 In the fourth and final step, values for the general properties pertaining to the insert are entered.
For all insert types except “DNA Fragment” and “cDNA with UTRs”, open/closed must be
specified. An insert with no stop codon is ‘open’ and an insert with a stop codon is ‘closed’. This
specification is required for proper translation of the insert sequence to protein.

 Upon hitting ‘Create’ the insert is created, and the detailed view for the new insert is displayed
on the screen (see Insert Detailed View), showing all the properties entered for this insert.

22

OpenFreezer Manual

Creating an Insert through Primer Design


New inserts can be created via the Primer Design tool. Access through the “Primer Design” link
on either the search summary table or the detailed view of the Insert that serves as the
template for PCR. This link will take you to the Primer Design page, which shows the translated
protein sequence of the template insert for selecting primer boundaries at the protein level:



Enter values into the “from” and “to” primer boundary definition fields, indicating the portion
of the protein sequence for which you wish to design primers, and click “Go”. The selected
portion of the protein sequence and the corresponding cDNA sequence are shown. Adjust
primer boundaries by entering different values and hitting ‘Go’; updated protein and DNA
sequences will be shown each time.
Example of Primer Boundaries Selection:
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Add primer extensions to the ends of the PCR primers by selecting “Yes” from the dropdown
list. A list of suggested primer extension sequences is provided; select one of these sequences
or add your own by selecting ‘Other’ from the list and entering your custom sequence into the
textbox.



Finally, you may choose to limit your primer size, first by length of the primer including primer
extensions and then by melting temperature (Tm) excluding primer extensions. Primers will be
generated adding one nucleotide at a time until either the Tm or size limit is reached.
Applicable Formulas:
Tm (>10 & <14 nt’s) = 4 (#G + #C) + 2(#A + #T)
Tm (>14) = 64.9 +41*(#G+#C-16.4)/(sequence length)
MW = (#A x 313.21) + (#T x 304.2) + (#C x 289.18) + (#G x 329.21) - 61.96
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NOTE: the Tm calculation assumes standard conditions of 50 nM primer, 50 mM Na+, and pH
7.0. The subtraction of 61.96 gm/mole from the molecular weight takes into account the
removal of HPO2 (63.98) and the addition of two hydrogens (2.02) at the 5’ end.


Entering a length value to limit primer size is not mandatory; however, Tm must be filled in (a
warning is issued otherwise). If a length restriction is not provided, primer generation
terminates once the requested Tm is reached; if both length and Tm values are entered, the
length of the primer will not exceed the length provided by the user (please see explanation on
the Primer Design view).



Click ‘Get Primers’ to finalize your primer design. The finished primers and cDNA sequence are
displayed on the next page, showing information on Tm (+/- linker), MW and GC%.

Primer Preview Example:



To save the generated primers as Oligos and the cDNA sequence as Insert, click the “Create
Insert” link at the top of the page. Primers will be saved automatically as oligos and linked to
the new insert. This link takes you to step 3 of insert creation (confirm features). The
procedure is the same as for regular insert creation, except some of the properties and features
are pre-filled from the template. An Insert parent vector ID can be added at this step.
Identifiers such as accession number, gene ID and gene symbol are pre-filled at step 4 based on
information supplied from the insert template.

2.4.2 Creating a Vector
 There are several types of vectors that can be created. The first option is to make a novel vector
that contains no information about its parents. The second option is to make a vector containing
an insert by non-recombinational or Gateway entry methods. The third choice is to use
recombinational methods (Creator (Clontech) or a Gateway Expression (Invitrogen)) to make a
new vector from two parent vectors.
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 Note: There is no specific module for inputting vectors that have undergone site-directed
mutagenesis, although this is planned in a future update.

Creating a Novel Vector
 Choose this option to make a vector that is either a backbone parent vector, or a vector that
contains a cDNA insert but its parents are unknown.
 To create a novel vector, click on the “Add reagent” link on the side bar menu, select “Vector” as
the reagent type, and select “Novel vector” as the vector sub-type.
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 In step 1, enter the sequence of the novel vector in the text area that appears. NOTE: this is not a
mandatory entry so if the sequence is unknown, it may be left blank.

 In step 2, define the sequence features for the vector. By adding the sequence features here, a
vector map can be created and the features can be inherited by the children of this vector. The
start and stop positions of each feature must be entered to generate a map of the completed
vector.
 In step 3, enter the general properties for the vector. Any property with a red star is mandatory.
Once step 3 is completed, the vector detailed view for this new entry is displayed and the values can
be modified if necessary (see Editing a Reagent). The reagent may be deleted, subject to restrictions
(see Reagent Detailed Views).

Creating a Non-Recombination or Gateway Entry Vector
 To add a vector of this type, click on the ‘Add reagent’ link on the side menu, select “Vector” as
the reagent type, and select either “Non-recombination vector” or “Gateway entry vector” as the
vector sub-type.
 The non-recombination or Gateway Entry vector options are chosen when a vector is created
from a parent vector and an insert. For a Gateway entry vector, the creation of the sequence for
the new vector will follow Gateway entry cloning rules (recombination at attB sites) and for nonrecombination vector cloning, the insert will be ligated to the vector at the defined cloning sites.
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 Similar to insert creation, vector creation is divided into four sections. At the first step, input a
Parent Vector ID and an Insert ID. For gateway entry vectors, the insert is searched for attB sites
and the parent vector is searched for attP sites. If the sites are found, the insert is recombined
into the vector at the attP sites. If the sites are not found, the user is asked to select a different
vector type or different parent values.
Example of Vector Creation - Error Page:

 For non-recombination vectors, the cloning sites are defaulted to be the cloning sites defined on
the insert. The insert will be ligated in the forward direction, unless the user selects the reverse
complementation option (i.e., for non-directional clonings such as insert digested with BamHI
ligated into BamHI sites on the vector). In the case where an insert is to go into a non-identical
complementary site (e.g., BamHI-digested insert into a BglII-digested vector), the user can choose
to customize sites and generate a hybrid site on the resulting vector. For reverse
complementation and non-identical complementary sites, you should choose to customize
cloning sites. Regardless of what options are chosen, if the sites are not found on the insert or
the vector, you will be directed to an error page and asked to either: a) choose a different vector
type, b) change parents, or c) select different cloning sites on the vector and/or the insert.
 NOTE: Blunt-end clonings generated by two different restriction enzymes are not automatically
reconstituted.
 NOTE: There is no check for internal sites in the insert for cloning sites.
 NOTE: In order for OpenFreezer to recognize a cloning site on the insert, the start/stop
boundaries for the insert cloning site in DNA sequence features must match the start/stop of the
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cloning site on the actual sequence. For Gateway, the cloning sites are defined as gtacaaaaaa for
attB1 and tttcttgtac for attB2.
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Example of customizing cloning sites for reverse complement Insert:

 In step 2, the reconstituted sequence is shown and can be edited if necessary. The backbone
portion of the sequence (derived from the parent vector) is displayed in UPPER CASE, and the
sequence derived from the insert is shown in lower case. Since the restriction sites are composed
of sequences derived from both parents, their sequence will be represented in both upper and
lower case. You may go back and edit the parent values. If the sequence is correct, continue to
step 3.
Example of Vector creation – Step 2:
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 In step 3, any feature that can be mapped from the parents is transferred to the child. In order to
map a feature from a parent, there must be an exact string match to the sequence that defined
that feature in the parent. In addition, the length of the feature has to be a minimum of 10
nucleotides. Therefore, any feature shorter than 10 nucleotides or whose sequence was
changed during the vector creation would have to be re-entered at this step if it is still a valid
feature. Add any additional features at this point by selecting the additional features option.
(see example on next page)
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 In step 4, add values for general properties.

 After step 4, the detailed view page for the new vector is displayed.
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Creating an Expression Vector through Recombination
 To add a vector of this type, click on the ‘Add reagent’ link on the side menu, select “Vector” as
the reagent type, and select either “Creator Expression vector” or “Gateway Expression vector”
as the vector sub-type.
 The vector is created in a 4-step process, similar to the creation of Non-recombination vectors or
Gateway Entry vectors (see Creating a Non-Recombination or Gateway Entry Vector). The main
difference is that instead of selecting a parent vector and a parent insert, Acceptor and Donor
vectors are chosen as parents for Creator, and a Gateway entry clone and a Gateway Parent
destination vector are chosen as parents for Gateway. For a Creator recombination, the
sequence between loxP sites on the insert parent vector is recombined into the parent vector at
a single loxP site. For Gateway Expression vectors, the sequence between attL sites on the entry
clone is recombined into attR sites on the destination vector. If OpenFreezer cannot reconstitute
the new vector sequence from its parents, an error message is displayed requesting the user to
change parent values or select a different vector subtype.

2.4.3 Creating a Cell Line
 To create a new cell line, select the ‘add reagent’ option from the sidebar menu and then select
Cell Line as the reagent type. There are two choices for cell line subtype: parent cell line or stable
cell line. A stable cell line is generated when a vector has been stably integrated into the genome
of a cell line:
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 For a parent cell line, there is only one step to the creation procedure. For a stable cell line,
creation is a two-step process. In the first step, define the parents by inputting both a cell line ID
and vector ID. The second step is the same as for a parent cell line: input appropriate values for
cell line properties. Properties inherited from the parent cell line are highlighted in blue. The
new cell line's name is pre-filled with the name of its parent vector “IN” parent cell line name
(i.e., ‘Src IN HEK293T’).
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2.4.4 Creating a new Reagent for a new Reagent Type
Select the reagent type name from the suggested list of reagent types and fill in property values in
the form that appears. Values marked with a red asterisk are mandatory. Enter complete URLs into
fields that are marked as hyperlinks.

2.5


Editing a Reagent

All reagents in OpenFreezer can be edited via their detailed view pages (see Searching and
Viewing Reagents). The detailed view is divided into categories defined at reagent type creation,
and each of these categories is modifiable by pressing the ‘Edit’ button. Only one category at a
time can be edited.

 Only properties within a category whose values are non-empty are displayed, the rest of the
properties are hidden. They will be shown when the category is edited, and their values can be
set by the user if desired.

 For reagent types that have sequences, there is a connection between the sequence and its
features. When a sequence is edited, the features are re-mapped by exact string matching. Any
feature that cannot be exactly remapped on the altered sequence will disappear from the
‘Features’ section. Similarly, any feature with length less than the minimal mapping length of 10
nucleotides will also be removed. To restore a lost feature, re-enter it in the feature section.
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 NOTE: Changing the sequence or sequence features on a reagent will NOT automatically update
any parents or children of that reagent. This update must be done manually for each reagent.
 Parent links can be changed by editing the parent/child association category. This modification is
designed to correct errors in data entry and not as a means to create a different reagent.
 For vectors, changing the parents will also update the sequence and features of the vector using
information from the new parents. Basically, the same rules applied at vector creation will be
used to update the vector sequence and features. Similar to vector creation, the user can
customize sites and select reverse complementation for the insert. Other values, including name
and vector type, must also be updated during parent modification. A parent’s type cannot be
changed, i.e. an insert cannot be assigned in place of a gateway parent donor; only a different
parent value of the same reagent type may be assigned.

 For stable cell lines, changing the parents will also upload property values from the new parents
on the form in blue, similar to creation. All these values are modifiable and should be verified
before saving.
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 NOTE: The editing option is only available to users who have write access to OpenFreezer AND
write access to the project to which the reagent belongs (see Adding a New User for a description
of write access). If a user does not have write access, the edit buttons will be disabled.
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2.6

Searching and Viewing Reagents

2.6.1 The Search Function
 Reagents can be accessed through the “Search Reagent” link on the sidebar menu (under the
“Reagent Tracker” menu heading).
 Search can be restricted to a particular reagent type, project, or property, followed by a search
keyword. Additionally, an option to return only reagents whose status is marked as ‘completed’
is available. The search term is automatically treated as a wildcard and will search OpenFreezer
for results that contain the word or phrase unless the ‘Exact match’ box is checked.

 If you choose to not restrict search to a particular reagent type, the search will match all of the
reagents available in OpenFreezer and output a summary table of the results grouped by reagent
type. The table contains IDs of reagents that match the search term, as well as a set of properties
specific to each reagent’s type. Click the ‘Detailed View’ link next to a reagent of interest to view
its information in greater detail. The table also shows links to the location(s) of prep(s) of each
reagent. For Inserts, a link to the primer creation page is also shown (see Creating an Insert
through Primer Design).

 Only projects to which the user has at least read access will appear in the project filter, and only
reagents that the user has viewing permission for will be displayed in the search results table.
 The first column of the results table contains checkboxes next to each reagent’s ID. Users may
delete reagents by checking the adjacent checkboxes and pressing the “Delete selected reagents”
button. If a reagent cannot be deleted, either because physical samples have been prepared for
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it in the lab or it is a parent of other reagents, the checkbox will be disabled. Similarly, a user
may not delete reagents s/he does not have write access to – the checkbox is also disabled in this
case.

2.6.2 Reagent Detailed Views
 A reagent’s detailed view can be accessed either through the results of a search or by
parent/child links from other reagents. It can also be accessed from the container view of its
preps (see Viewing, Modifying or Deleting a Reagent Prep).
 The detailed view shows a reagent’s properties, organized into their corresponding categories.
Note that if there is no value for a property that property is hidden from view. Each category can
be edited (see Editing a Reagent).
 Parents and children of the reagent are listed in the “Parent-Child Information” category at the
bottom of the detailed view (their IDs are printed as hyperlinks, which may be clicked to view the
details of the child or parent).
 A user can delete a reagent by pressing the “Delete” button at the top of the page. If the reagent
has associated preps (physical samples stored in the lab) or is the parent of other reagents, it
cannot be deleted, and the deletion option is disabled. Similarly, if a user does not have write
access to a reagent, s/he cannot delete that reagent, and the “delete” function is disabled.
 At the top of the reagent detailed view is a “Location” link that directs the viewer to the location
summary view of that reagent (see Container Detailed View: Viewing, Adding or Editing Reagent
Preps).
 For any sequence associated with a reagent, there is an option to export the sequence in FASTA
format. For DNA sequences, users can also export restriction maps.
 Other reagent type-specific information on the detailed view is outlined below:

Vector Detailed View
 Most of the particulars for the insert that is contained within the vector are stored on the insert
detailed view and not on the vector page. This information (i.e., protein translation, external
identifiers) can be viewed by pressing the insert link.
 At the top of the vector detailed view, there are several vector-specific options: “View map”,
“View ORFs”, “Oligo map” and “Export GenBank”.
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 The ”View Map” option, when clicked, opens a PDF containing a graphical vector map that is
automatically generated based on the sequence features of the vector. The ‘Oligo Map’ option
shows the same map with any hybridizing sequencing primers included. To appear as a
sequencing primer, the oligo must have ‘sequencing’ selected as a ‘Protocol’ property and it must
be an exact sequence match to the vector sequence. Sequencing primers can also be viewed in
.doc format using the “Sequencing Primers” link above the sequence in the “Sequence
Information” section (this option also provides Tm information on the primers).

 The “View ORF” function generates a list of all ORFs that can be generated from the vector
sequence whose length is greater than 100 amino acids. The information for each ORF includes
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the predicted protein sequence, the frame, the start/stop positions on the vector, the length in
amino acids and the molecular weight of the predicted protein. In addition, the sequence
features that the ORF overlaps with are also listed. The “View ORF” function can also predict
ORF sequences that have arisen due to splicing events. In this case, splice donors and splice
acceptors must be defined in the sequence features; the algorithm will remove the intron
sequences between the splice donor and acceptor and translate the resulting ORF. NOTE: In
order to work properly, the first nucleotide of the splice donor must match the first nucleotide of
the intron and the last nucleotide of the splice acceptor must match the last nucleotide of the
intron.
VIEW ORF OUTPUT:
Open Reading Frames for V3238
======================================================
******************************************************
5'3' frame 2
******************************************************
ORF no. 1
======================
Start position = 641
Stop position = 2464
Length: 608 aa
Molecular Weight: 68.055 kDa
MPTLYKKVGMGSNKSKPKDASQRRRSLEPAENVHGAGGGAFPASQTPSKPASADGHRGPSAAFAPAAAEPKL
FGGFNSSDTVTSPQRAGPLAGGVTTFVALYDYESRTETDLSFKKGERLQIVNNTEGDWWLAHSLSTGQTGYI
PSNYVAPSDSIQAEEWYFGKITRRESERLLLNAENPRGTFLVRESETTKGAYCLSVSDFDNAKGLNVKHYKI
RKLDSGGFYITSRTQFNSLQQLVAYYSKHADGLCHRLTTVCPTSKPQTQGLAKDAWEIPRESLRLEVKLGQG
CFGEVWMGTWNGTTRVAIKTLKPGTMSPEAFLQEAQVMKKLRHEKLVQLYAVVSEEPIYIVTEYMSKGSLLD
FLKGETGKYLRLPQLVDMAAQIASGMAYVERMNYVHRDLRAANILVGENLVCKVADFGLARLIEDNEYTARQ
GAKFPIKWTAPEAALYGRFTIKSDVWSFGILLTELTTKGRVPYPGMVNREVLDQVERGYRMPCPPECPESLH
DLMCQCWRKEPEERPTFEYLQAFLEDYFTSTEPQYQPGENLYPTFLYKVGIIRKHCLSICCNEQVTISQNKI
IICHPADIPYSESYYMVIAVSWQLWPVSQNL*
Overlapping features:
--------------------cDNA: 662-2283
Attl1 cloning site: 649-661
Attl2 cloning site: 2284-2299
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Click ‘Export GenBank’ to download information on the vector in GenBank format for
uploading into other vector analysis tools or to transfer information between labs.

LOCUS
DEFINITION
ACCESSION
KEYWORDS
SOURCE
ORGANISM
REFERENCE
AUTHORS
JOURNAL
COMMENT
FEATURES
source
CDS

SRC
4398 bp
DNA
gateway entry clone,
V3238

CIRCULAR

24-06-2011

1 - 4398 (bases 1 to 4398)
Marc Vidal
Location/Qualifiers
1..4398
662..2283
/organism=Homo Sapiens
/gene=SRC
/note=accession: BC011566
/note=HGNC:11283
/db_xref=GeneID:6714

...

Insert Detailed View
 In the Sequence section, there are two sequence tabs: the DNA sequence and a translation of the
Insert Sequence. The insert sequence that is translated is ONLY the cDNA portion of the insert. If
the cDNA is not defined, there is no translation. If the translation should take into account a
larger sequence (such as an ATG in a linker sequence), then the cDNA positions should be
expanded to include those sequences. The longest ORF for the DNA sequence is determined by
translating all 3 frames and selecting the longest sequence between stop codons. The
open/closed property of inserts is taken into account such that if no ATG is present, the
translation starts at the first nucleotide and continues until a stop codon is reached. Similarly, if
no stop codon is present, the translation continues until the end of the sequence. Note that this
program does not check the longest ORF against predicted Ensembl or NCBI peptides, and in rare
cases the longest ORF does not match to a predicted peptide from genomic sequences. To
ensure correct sequence translation, the Type of Insert and Open/Closed fields have been made
mandatory on Insert Creation page. Note that one cannot leave the Type of Insert empty, but
Open/Closed can be left blank if the type of insert is cDNA with UTRs, or DNA Fragment. Error
messages are produced in cases of incorrect input.
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 The DNA sequence or the translated protein sequence can be downloaded in FASTA format using
the ‘Export to FASTA’ link on the appropriate tab in the “Sequence Information” section.

Oligo Detailed View
 Three properties are automatically calculated for Oligo sequences: length, melting temperature
(Tm) and molecular weight (MW). See Creating an Insert through Primer Design for the formulae
used to compute Tm and MW. These values are updated when the sequence is edited.
 Similar to inserts and vectors, a FASTA file and restriction map can be generated for the DNA
sequence of the oligo.

Other Reagent Type Detailed Views
 Reagent detailed views are automatically created for new reagent types based on the categories
and properties assigned.
 If the reagent type contains a DNA sequence, the DNA sequence will be translated to protein
based on the longest ORF found within the DNA sequence. Unlike insert, there is no distinction
as to whether an ATG or stop codon is present on the sequence of other reagent types.
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2.7

Chemical Tracker

 Chemicals used in the laboratory are inventoried in the Chemical Tracker section.
 To add a chemical, click on the ‘Add’ button under the Chemical Tracker subheading on the main
menu. Fill out the desired values and press ‘submit’ to add a chemical. Fields marked with a red
asterisk are mandatory.




To ensure proper handling of chemicals, all chemicals can be classified using the Workplace
Hazard Materials Information System (WHMIS) and an MSDS/Supplier link has been added.
C hemical Location is composed of a Storage Name/Room Number and a Storage
Type/Temperature. If the desired Chemical Location is not already present on the
dropdown list, select ‘ADD NEW LOCATION’ and select from the dropdown lists for Storage
Name/Room Number and Storage Type/Temperature or select ‘ADD NEW’ and enter new
values. These new values will be automatically added to the dropdown lists.
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 Location Comments can be added to a Chemical Location when the Chemical Location is first
entered. This location comment will be added to all chemicals with the same Chemical Location.
To update the location comment, select ‘ADD NEW LOCATION’ then choose the appropriate
Storage Name/Room Number and Storage Type/Temperature from the dropdown list. At this
point, the Location Comment can be updated. NOTE: This comment will then be propagated to
all chemicals with the same Chemical Location.

 Once the chemical is submitted, the detailed view for that chemical is shown. NOTE: At this
time, there is no update or delete feature available.
 The appropriate WHMIS symbols based on values entered for WHMIS classification are displayed
at the top of the page. Click on the MSDS/ Supplier Link to access MSDS.
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To search chemicals, click on the ‘Search’ button under the Chemical Tracker heading on the
main menu. Select the desired filters and enter a keyword to search. The results are displayed in
a summary view with a link to the detailed view. To download the search results in a tabdelimited format, click ‘download’ on the search result page.
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3. Location Tracker Module
3.1

Introduction to the Location Tracker Module

This module tracks the locations and properties of the physical preparations of reagents in the
laboratory.

Terminology
 Isolate: A reagent may contain different “isolates” associated with its preparation. For vectors,
an isolate would refer to a specific colony pick. If 5 colonies are picked, then each one of those
picks would be an isolate numbered 1 to 5. For each reagent, a certain isolate is selected for
downstream applications and is marked as the selected isolate. If a particular reagent does not
need isolates (i.e., oligos) then the container storing preps of this reagent is marked as isolate
inactive. Currently, cell lines allow one to select multiple selected isolates.

Colonies on Plate after Ligation

V24-1

Isolate Number for Reagent V24

V24-2

V24-3
 Prep: A physical preparation of a particular isolate that is stored. A prep is placed into a specific
well or slot in a container, and that container is stored in a particular storage location (fridge,
room, freezer, etc.) within the lab.
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 Containers are grouped by container type that describes the type(s) of reagents that can be
stored in those containers, the storage medium of those containers, and/or the attributes
associated with the preps in those containers (e.g. ‘Glycerol Stocks’, ‘Cell Line’, ‘Mixed DNA’, etc.)

3.2

Creating and Modifying Container Types

 In order to store reagents of a new reagent type (see Creating a New Reagent Type), a new
container type must be created that defines the prep-specific information needed to store the
preps for that new reagent. To create a new container type, an administrator selects the ‘Add’
option from the “Container Type” submenu under the “Location Tracker” module in the side
menu. Alternatively, preps of the new reagent type can be added into containers of an existing
container type; however, unless very similar attributes are being tracked for different reagent
types, it is best to keep reagent types separated by different container types.
 In a one-step process, the administrator defines the name of the container type, assigns its prefix
for bar-coding, its isolate active status, selects the reagent type(s) that will be stored in
containers of this type, and defines the attributes of the preps to be placed in containers of this
type. Once the container type is created, the container type detailed view is displayed.
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 Modify the container type by pressing the ‘Modify’ button on its detailed view page. Once a
container has been created for that container type, only the container type attributes are
editable. Attributes that have been assigned to a container cannot be removed and will appear
in grey type. There is no restriction on adding new attributes. A container type may be deleted,
provided no containers of this type exist in OpenFreezer .
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3.3

Creating a New Container Size

 Containers that hold preps come in several different sizes. OpenFreezer can accommodate any
size as long as it is in rectangular format. The containers can be plates that contain wells into
which the prep is directly added or the containers can be a box that contains slots into which a
tube holding the prep can be inserted.
 A user with creator or administrator access (see Adding a New User) can create a new container
size by selecting the “Add Container Size” link under the Location Tracker module in the side
menu.
 To create a new container size, simply add a name for the container size (e.g. ’96-well plate’) and
the number of columns and rows. The user should take care to ensure that the rows and column
numbers are correct and that the container size does not already exist in the system. Currently,
deletion of container sizes is only possible at the database level.

3.4

Creating a Container

Users must have at least write access to the system in order to add a new container.
 Select the ‘Add’ link from the “Container” submenu under “Location Tracker” in the side menu.
 Fill in the container’s name (mandatory) and description (optional).
 Choose the appropriate container type and size from the dropdown list (e.g. “Oligo” as the
container type and “96-well plate” as the container size).
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 Select the container’s storage type from the corresponding dropdown list. Provide the name of
the storage (e.g. ‘Freezer 1’). The rest of the properties are optional and may be edited later
using the ‘Edit Container Information’ on the container detailed view.

 Unlike reagents, containers are not affiliated with a project but with a laboratory (see Adding a
New Laboratory). Users can view all containers owned by their native laboratory. A user can
view a container owned by a different laboratory if s/he has read access to at least one of the
reagents in that container. Containers can only be edited by members of the laboratory that
owns the container.
 Once a container is created, the detailed view for that container is displayed and reagents can be
added to the container (see Adding A Reagent Prep to a Container).
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3.5

Searching and Modifying Containers

 To search for a container, select the ‘Search’ option from the “Container” submenu in the
“Location” module on the side menu. Select the appropriate container type from the drop-down
list to view a table summarizing the details of all containers within that type. Columns in this
table may be ordered by clicking on any of the column headers.
Container Search Example:

 The barcode for each container is generated automatically. The first two letters indicate the
laboratory to which the container belongs. The next two to three numbers refer to the size of
the container. The letters immediately following the numbers refer to the container type. The
final numbers indicate the number of plates of that type available in OpenFreezer . For instance,
PW96IN7 is the 7th 96 well Insert Plate of the Pawson laboratory.
 Both the container’s general information and its location can be edited. To modify a container
from the summary view, press the “Modify” link. This link is disabled if the user viewing the
container is a member of a different laboratory, or if at least one of the slots in the container is
occupied. The “Location” link gives information on the container’s storage type and location.
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 Click the ‘View’ link at the end of a row to navigate to the detailed view of the corresponding
container (user can only view containers in which s/he has read access to at least one reagent).
 You can also navigate to a container’s Details page through the detailed view of one of the
reagents stored in this container, through the “Location” link on the reagent’s detailed view.

3.6

Container Detailed View: Viewing, Adding or Editing Reagent Preps

 Container detailed view displays a schematic of the container in a tabular format displaying the
rows as letters and the columns as numbers. Each cell in this table represents a well or a slot in
the container into which a prep can be added. The last column of the table contains names of
attributes of the preps stored in this container (these attributes are defined and updated via
Creating and Modifying Container Types). Properties of each prep are listed in the appropriate
slot, with the reagent ID hyperlinked to the detailed view for that reagent. If the user does not
have read access to that reagent, ‘Restricted’ is displayed instead of the reagent ID and
attributes. ”Previous” and “Next” links allow navigation between containers within the same
container type.
 Click on the ‘Download’ link to obtain a tab-delimited form that provides the attribute values and
OpenFreezer IDs for all the occupied wells on the plate that a user is authorized to view.
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Restricted Wells Example:

 To add preps to a container, the container should have empty cells (this information is shown on
the container summary view). Select one or more wells by checking the checkboxes in them and
press the ‘Create new wells’ button. Alternately, click on a heading of a row or column to select
it, or select the entire plate by clicking on the top left hand corner. An 'add prep' form is shown.
 Reagent ID is a mandatory field. For reagents that have isolates, the isolate number also needs to
be added. If it is the selected isolate (the isolate chosen for downstream experiments) it should
be checked as such. Preps can also be flagged at this point. Once all the preps have all been
added, press “Submit” to return to the container details page, with your selected wells populated
with the newly added preps.

 The updates can be done by entering values into each box individually or the same attribute
value for all selected wells can be added by clicking on the column heading and filling in one
value.
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 If the Flag checkbox was checked during well creation, the corresponding well is shown with a red
border around it on the Container detailed view. If the “Selected isolate” checkbox was checked,
the well is shown with a light-blue border. Otherwise, the well’s border is black.
 If you do not wish to immediately add preps to a container but wish to reserve wells for
populating later, select the desired wells and press the ‘Create new wells’ button. Without
entering information, press ”Submit”. The selected wells will appear with a thick green border,
without any prep information. No other user can add information to these wells. Reservations
can be released by selecting these wells again and either adding information to them or deleting
them using the “Delete Wells” function.
 A user may not create a prep for a reagent to which s/he does not have write access (defined by
the reagent’s project ID).
 To modify preps, select the appropriate wells and press “Modify Wells”. Alternately, if the
attribute that you wish to update has the same value for multiple wells, highlight the wells on the
Container Detailed View and select the appropriate attribute’s name from the “Change Attribute
Value” dropdown list. Type the attribute’s new value in the popup box. This value will then
populate all the selected wells.
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 To delete a prep, select the appropriate wells and press “Delete Wells”. The wells to be deleted
will then be listed and you must press delete to confirm. In the event that wells were selected in
error, uncheck those wells before you press delete.

 NOTE: if a user does not have write access to a reagent, the checkbox for that prep is disabled
and the prep cannot be modified or deleted by that user.
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3.7

Clone Request

 OpenFreezer contains an internal ordering system for reagents that can be accessed through the
location summary view. From a reagent detailed view, click “Location” to see a list of preps that
have been made for this reagent. Click the “Add to Order” link next to the prep you wish to
request. The text of the link would change to “In order”.
NOTE: In the default OpenFreezer set up – only clones in glycerol stock containers can be
requested. If you wish to only search for clones that are available to order, check the ‘Search
Glycerol Stocks only (find clones available for order) ‘ option on the Reagent Search Page.
NOTE: A clone cannot be ordered if there is a Flag associated with it. The comment for that
reagent prep will appear on the location summary view if the prep is flagged.
 Click on the “View your Orders” menu link under the User Management Module on the side
menu.

 If you wish to remove reagents from the order, check the checkboxes next to them and click
“Remove Selected”.
 Once your order is finalized, click “Send Order”. NOTE: Logging out of the system will clear the
order. Make sure you send your order before logging out!
 The order will be sent via e-mail to the person responsible for clone picking (his/her email
address is designated in OpenFreezer). You will receive a copy of you order, which contains a
spreadsheet that summarizes the basic information about the reagents in your order, including
OpenFreezer ID, Name, Location, and Sequence.
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4.

Administration Modules

4.1

Introduction to the Administration Modules



The administration modules provide the background support to OpenFreezer allowing for the
addition of users, laboratories and projects.



There are currently three administration modules: Laboratory management, User management
and Project management. Each of these modules is available through the corresponding menu
heading on the side menu. These modules are restricted to users who have been given
Administrator access to OpenFreezer (see Table 4.3.1 – Definition of Access Levels) and are
hidden from all other users.

4.2

Laboratory Management

The laboratory management module (both “Search” and “Add” laboratories) can only be accessed by
a user at the administrator level.

4.2.1 Adding Laboratories


OpenFreezer can accommodate multiple laboratories.



From the “Lab Management” section of the side menu, select “Add” under Laboratories. A
Laboratory creation form is displayed. Fill in the mandatory properties, including laboratory
name, laboratory head (PI’s name), and laboratory ID (a unique 2-letter identifier). The rest of
the properties are optional. Press “Add Laboratory” to save your input. You will be redirected
to the detailed view of the newly created laboratory.
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4.2.2 Searching and Modifying Laboratories


Modifications and deletions to a laboratory are performed from the laboratory detailed view. It
is accessible through the Search function of the Laboratories menu item (under the “Lab
Management” section on the side menu). Press the “Change Lab Info” button at the top righthand corner of the page to update the laboratory’s name, PI, ID, description, or remove
members from the laboratory.
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4.3

Laboratories that do not contain members can be deleted using the “Delete” function on the lab
details page. A laboratory cannot be deleted if there are users associated with it (“Delete”
button on the detailed view is disabled).

User Management

4.3.1 Adding and Searching for Users
 Adding and searching for users is restricted to OpenFreezer administrators (users whose category
is “Administrator” – see Table 4.3.1 – Definition of Access Levels).
 When users are added to OpenFreezer, they are associated with a laboratory (the laboratory
must be defined first), their access level is chosen, and the projects to which they have either
read or write access are assigned (see Project Management).
 Expand the “User Management” menu item on the side menu, and select the “Add” option under
the “Users” subcategory. A form to add user is shown. Fill in the mandatory fields, including
Laboratory (select from dropdown list; if laboratory is not in the list it must be created first – see
Adding Laboratories), username (a lowercase alias that will be used to log into the system), user’s
first name, last name and email address.

 Select the user’s access level – one of Reader, Writer, Creator or Admin – defines the user’s
privileges in the system, as per the chart below:
62

OpenFreezer Manual

Table 4.3.1 – Definition of Access Levels

-

can search and view reagents associated with projects to which they have
access
cannot add or modify reagents or containers
can search and view reagents associated with projects to which they have
access
can add, modify or delete reagents (including physical locations) associated
with projects to which they have write access
can view project descriptions to which they have access but cannot view
which other members have access
can search and view reagents associated with projects to which they have
access
can add, modify or delete reagents (including physical locations) associated
with projects to which they have write access
can add new projects
can modify and delete projects for which they are the project owner and view
users associated with the projects they own
can add new container sizes

-

Can add, edit and delete users
can add, edit and delete laboratories
can add, edit and delete projects
can add, modify or delete reagent types and reagents
can add, modify or delete container types
can add new container sizes
has read/write access to all projects regardless of individual permission

Reader
Writer

-

Creator

Administrator



-

Define user project access. Projects (see below) are created by other users in OpenFreezer to
group together reagents and define the degree of availability of those reagents to the public.
Some projects are declared “public”, thereby allowing unrestricted access to reagents
associated with them; others are declared “private” and viewable by authorized users only.
Therefore, when adding users:
- Any new user, regardless of his/her access level, will always be able to view reagents
associated with “public” projects.
- You can grant read-only access to any projects to users with any access level but the user
must be at least defined as a writer to be given write access.
- Projects can be filtered by laboratory, project owner, or name. Select the appropriate filter
and the applicable projects will appear on the left hand side. Click on the add button to
move selected projects to the right hand list of user-accessible projects.
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To enable users with Writer, Creator, or Admin access to add or modify reagents within a
specific project, select this project from the general list, check the “Write” radio button and
click “Go” to add the project to the list of projects modifiable by the user. For read access only,
press the Read-Only button. Projects can also be transferred between read and write access
once selected.

4.3.2


Once a user is created, the user’s detailed view is displayed. Modifications and deletions of the
user can be performed on this page by Admin only. This detailed view is also accessible through
the “Search” link under “User Management” section on the sidebar menu.

4.3.3


Viewing and Modifying User Information

General User Management Functions

Personal Page: All users have the ability to view their details and project associations. Click on
the “Personal Page” link under the User Management menu section to navigate to a page that
contains your personal information, including username, first and last names, laboratory, email,
and projects that you have Read and Write access to (see Project Management). Click on any
project to redirect to the project’s detailed view. Only administrators can update user
information.
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Change your Password: Enter your old password once and new password twice at the prompt.



View your Orders: As described in Ordering Reagent Preps, the user can submit requests for
ordering reagents by viewing and submitting orders through this link.

4.4

Project Management



A project can only be created by a creator or administrator. The purpose of creating projects is
to define what users have read or write access to the reagents within a project.



All reagents are associated with a project. Selection of a project is mandatory at reagent
creation. A user can only add reagents to a project to which they have write access. If a user
has no access to a reagent, he/she cannot view it through a search or through parent/child links,
nor can a user add that reagent to a container or use it as a parent in reagent creation. If a user
has read only access to a reagent – he/she can search for that reagent and view it but not
modify its properties or its location. If a user wishes to modify the parents of an existing
reagent– the user can only modify them to reagents to which they have access.



Project owners may differ from the user who originally created the project and must also be
creators or administrators.



Project detailed view shows project information, such as name, description, and owner.
Members associated with the project are hidden from all users except administrator or the
owner of the project viewed.
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A project’s access is defined as either public (reagents in this project are by default viewable by
all users in OpenFreezer), or private (selected users are explicitly given read access to the
project). Both private and public projects require explicit write access designation.



Addition of users to a project can be done at project inception, through creation of a new user,
or through modification of either the project or user.

4.4.1

Adding a Project to OpenFreezer



To create a project, click on ‘Add Projects’ under the Project Management submenu on the side
bar menu. Fill out the basic information and define if the project is public or private.



Next, define which users will have read or write access. Select the laboratory from which you
wish to add a user. The members will be displayed. Press read-only, then ‘Go’ to move a user to
the Readers list. Select Write and press ‘Go’ to move a user to the Writers list.



When all the users have been selected, click on ‘Create Project’. The Project Detailed View page
will be displayed.
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4.4.2


Viewing and Modifying a Project in OpenFreezer

A project cannot be deleted if there are reagents or users associated with it. Since a public
project has users associated with it by default, it has to be changed to private in order to be
deleted.
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4.5 Reporting



There are a few reports available in OpenFreezer.
A listing of the number of reagents in the repository is available to an Administrator under
the statistics link in the Reagent Tracker.
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For safety reporting on Biohazards, the link above will download a tab-delimited form that
lists all the cell lines, their name, safety information (biohazard risk and containment levels,
known pathogens, safety notes) and locations.
Search results on chemical queries (see section 2.7) and container information (see section
3.6) are also available in tab-delimited formats.
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Glossary


















Alternate ID: Provides a mechanism for the user to add in additional external identifiers
such as the ID given to a reagent from its creator (e.g. MGC number for a vector).
Category: A grouping of common properties within a reagent type. For instance, External
Identifiers is a category that encompasses such properties as ‘Official Gene Symbol’ and
‘Entrez Gene ID’.
Cell lines: Immortalized cells that are propagated within the laboratory. The cell lines are
classified as either parent cell lines or stable cell lines where one or more vectors have been
stably expressed within the cell line.
Container: A physical container into which a prep of a reagent can be stored. The container
may be a plate where the reagents are directly stored in wells or it may be a box with slots
into which reagents in tubes can be added. It is defined by ‘container type’ and ‘container
size’.
Container Size: Defines the size of a container into which preps can be stored. It must be in
rectangular format.
Container Type: Container types are defined by an administrator who indicates the types of
reagent that can be stored in a container and the attributes that can be tracked for those
reagents.
Dropdown list: When a property is defined as being a dropdown list, the user must select
from pre-defined values.
Free text: When a property is defined as Free text, the user is not restricted in what content
can be added.
Insert: A linear piece of double-stranded DNA formed either by PCR, oligo hybridization, or
restriction digestion of a parent vector. The purpose of most inserts is to be subcloned into
a vector for propagation and downstream applications. The insert itself is often stored as an
intermediate step in the cloning pathway.
Oligos: Single-stranded DNAs usually less than 100 nucleotides that are used as PCR primers,
sequencing primers, or hybridized to form an insert.
Open/Closed: A property that has been defined for an insert. Open indicates that the insert
DNA sequence lacks a stop codon and Closed indicates that the insert DNA sequence has a
stop codon.
Property: A feature of a reagent that an administrator has added and into which a user can
store values. For instance, Official Gene Symbol is a property of an Insert.
Reagent: A specific reagent of a define reagent type. For instance, V12, SRC in pBS, is a
specific reagent of the Vector reagent type.
Reagent Type: A generic term to describe a type of reagent whose properties can be stored
in OpenFreezer. Vectors and Cell Lines are examples of reagent types.
Vector: Self-propagating double-stranded circular DNA that is comprised of a backbone
(parent vector) and may contain an insert.
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Troubleshooting
 Known bugs and limitation are documented through the Bug Tracker at
www.openfreezer.org.
 Caution should be exercised when entering property names that contain special characters:
either non-ASCII characters, such as Greek symbols (e.g. “-globulin”), or symbols such as
“&”, “%”, used in the syntax of programming or markup languages, including HTML,
Javascript, Python or PHP, as well as SQL (database query language).
List of special characters in OpenFreezer:
-

Percent sign (%): Reserved character in Python. Avoid using it in property names or
values at reagent type creation.

-

Ampersand (&): Reserved HTML character; please report errors through the bug tracker
if encountered.
E.g. entering a property named “GC %” at step 1 of reagent type creation or
modification, or entering a value of “5% alcohol” for a dropdown property
“Concentration” at step 2 will both result in a Python error, as the percent sign is a
reserved character in Python as well as in MySQL.

-

Single quotation mark (‘): Works in most instances; please report errors through the
bug tracker if encountered.

-

Double quotation mark (“): Works in most instances; please report errors through the
bug tracker if encountered.

-

Backslash (\): Used as an escape sequence in most programming languages and
database; please report errors through the bug tracker if encountered.

-

Non-Latin characters: To avoid collation errors in the database, it is best to refrain from
using non-latin characters in property names. Please report errors through the bug
tracker if encountered.

71

OpenFreezer Manual

FREQUENTLY ASKED QUESTIONS
Q: How do I get started with OpenFreezer?
A: Please refer to the Download section of the website for instructions on how to download and
install OpenFreezer. A detailed User Guide is available in the Documentation section.
Q: What is the general layout of OpenFreezer?
A: OpenFreezer is divided into three modules. In the Reagent Tracker, all reagent types (i.e., Vector,
Oligo) are defined, and details on individual reagents are stored. In the Location Tracker, the
location and properties of physical preparations of these reagents are stored. In the Administrator
module, users, laboratories, and projects are stored.
Q: Can multiple labs share OpenFreezer?
A: Yes. In the administrator module, a user designated as an administrator can add multiple labs and
multiple users per lab to OpenFreezer. All reagents in OpenFreezer are assigned to a Project, and
the Project defines which users have read or write access to reagents.
Q: What kind of reagents can I track in OpenFreezer?
A: Four reagent types are pre-loaded into OpenFreezer - vector, insert, oligo and cell line. An
administrator of OpenFreezer can add another reagent type through the Add Reagent Type function.
Prior to adding the reagent type, you need to identify the categories and properties that you wish to
track for that reagent.
Q: How do I add a reagent to OpenFreezer?
A: Under the sidebar menu, go to ‘Add Reagents’ under ‘Reagent Tracker’ and select the type of
reagent you wish to add. Populate the form with your reagent properties to create the reagent. If
you are making vectors or cell lines from pre-existing reagents, you will need to know the
OpenFreezer ID’s for those parent reagents. Batch upload of reagents is planned for a later release
of OpenFreezer.
Q. What if I want to track a property for my reagent that is not currently available in OpenFreezer?
A: Contact your local administrator. The properties that are tracked for a reagent type (Vector, Cell
Line etc.) are modifiable through Reagent Type Detailed View and new properties can be added.
Q: How do I share my reagent information with other OpenFreezer users?
A: Before you enter reagent information, you will create a project for your reagents. You can add
any OpenFreezer user to your project either as a reader (view only) or writer (view and modify). You
may also make your project ‘public’ so all OpenFreezer users may view it.
Q: How do I add a location for my reagent preps?
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A: Locations for physical preparations are tracked in the location tracker module. Select ‘Search
Containers’ from the sidebar menu. Select the appropriate container type (i.e., Glycerol Stocks) and
the actual container to which you want to add the prep. Select the specific well or slot from the
container and fill in the relevant information. Links between the reagent detailed view and the
preps of the reagent are automatically created.
Q: What tools are available in OpenFreezer?
A: Tools are continually being added to OpenFreezer to assist with workflow centred on reagents.
For instance, Primer Design allows a user to create inserts and accompanying PCR primers
automatically starting with the protein translation of a cDNA as a template. As another example,
during vector creation, the sequence of a child vector is automatically constituted from the parents
and sequence features are remapped.
Q: Why is the cDNA Insert shown separate from other vector information?
A: The cDNA Insert is defined as its own reagent type. It was set up this way so that the insert (the
physical preparation created during the cloning process) could be stored as its own entity. In
addition, we track a fair bit of information about the insert (i.e., external identifiers) so it made
sense to give it its own page.
Q: Can a reagent type be its own parent?
A: Yes. As an example, a vector can easily be used to generate other vectors. To make a reagent
type its own potential parent, at reagent type creation check the ‘Include reagent type in progress’
checkbox below the parents list.
Q: Is it possible to easily duplicate cell line information, for example when you create a new
stable cell line from a parent cell line?
A: You can create Stable Cell Lines using a parent Cell Line and Vector, in which case some of the
properties of the original cell line (i.e., species, morphology) are duplicated.
Q: Is there a way to give read-only access to someone for reagent details but not the location of
that reagent?
A: Not at the moment, as access to locations is restricted by project - i.e. if users can view a reagent,
they can naturally view the location associated with it.
Q: Is it possible to add triangular dimensions for liquid nitrogen stocks?
A: No, OpenFreezer only supports storage of rectangular containers.
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