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About This Guide

This user guide provides reference information for Vector NTI"" Express Software, a
Java-based cross-platform application that can run on computers using the following
operating systems:

e Microsoft® Windows® XP (SP3) and Windows® 7

* MacOS®X

¢ Linux

For installation and licensing information, see the Vector NTI"™ Express Release Notes
and Installation/Licensing Guide.

This guide uses conventions and terminology that assume a working knowledge of the

your operating system, the Internet, and Internet browsers.

Note on screen This guide includes screen captures for the Microsoft® Windows® version of the
captures software. For Macintosh® and Linux users, the screens will look slightly different but
the commands and functions will be the same.

Revision history

Revision Date Description
1.0 15 January 2012 New user guide
AQ 19 January, 2016 Updated Chapters on AlignX, Cone2Seq,
and various screen shots.
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Overview

Database Explorer

The Vector NTI™ Express local database is a database file and associated folder that by
default are installed in the root directory of your local hard drive (e.g.,

C:\ VntiExpress_Database). Database Explorer is the tool in Vector NTI"" Express for
managing all the molecules, oligos, projects, analysis results, and other data in the
local database.

Eight different types of objects are stored and organized in databases and subsets in
the Vector NTI'" Express local database:

Archives

DNA/RNA molecules—these contain a nucleic acid sequence as well as
annotations, primers, restriction sites, analysis results, and other molecule data.
Upon import from other sources, nucleic acid data are parsed and stored in an
internal format. You can add molecules to the database by importing or creating
basic or constructed molecules.

Protein molecules—these contain an amino acid sequence as well as annotations
and other features. Like DNA molecules, upon import from other sources, protein
molecule data are parsed and stored in an internal format. You can add molecules
to the database by importing or creating basic molecules.

Projects —including Alignment, Contig Assembly, and Cloning projects.

Restriction enzymes (RENs)—imported from the REBASE database. Data for
restriction enzymes are parsed and stored in an internal format. You can add
other RENs from the REBASE file included in the Vector NTI'" Express Software.

Oligonucleotides —these can be created by the user or generated by primer design
tools in Vector NTI'" Express. Several example oligos are included in the software
for demonstration purposes.

Gel markers—these can be created by the user. Commonly used gel markers are
included with the Vector NTI"" Express installation.

BLAST results—these are generated by BLAST searches run Vector NTI'" Express,
and can be stored as results files in the database.

Analysis results—such as PCR analysis or PEAM analysis of molecules, can be
stored as results files in the database.

Parent-descendant relationships (to keep track of your constructs), user fields,
comments, and keywords are kept for all molecules in the database.

Vector NTI™ Express Software User Guide 13



1 Database Explorer
Open the Database Explorer

All database molecules and other objects can be placed into “archives” — data files of
special format — that can be transferred to another computer (Macintosh or Windows)
and read by Vector NTI"" Express Software. Through archives, you can share
molecules, constructs, or other objects with your colleagues, or simultaneously use
them on several computers (for instance, at work and at home).

In Vector NTI™ Express Software archives:

All DNA/RNA molecule information is written to, and read from, an archive file.
This information includes molecule component fragments (if the molecule is
constructed from other molecules) and parent-descendant connections between
molecules.

Vector NTI™ Express Software automatically checks the consistency of molecule
archive information, adding necessary parents (including DNA parents of
translated protein molecules) or disconnecting them if you neglected to transfer
them to the archives.

When the archive is loaded into a new database, Vector NTI"" Express Software
checks the information consistency on any of database molecules and recalculates
them if necessary.

Open the Database Explorer

The Database Explorer can be opened two ways:

In Windows, click Start » Programs (or All Programs) » Life Technologies »
Vector NTI Express » Vector NTI Express. By default, Vector NTI'" Express
opens with the Database Explorer screen.

In the main toolbar, click the Database Explorer button:

< >@Ei'“’€zéﬁf&%ﬁlﬂé@@@i::c‘:b@:::@

Components of the  The Database Explorer screen consists of the following components:

Database Explorer .

Three databases: Database, Projects, and Results.

An Explorer Viewer for navigating among three types of databases. The viewer
contents change when you click the Explorer buttons below the viewer.

Explorer bars for opening and navigating the Database, Projects, and Results
databases.

A Records Viewer pane for viewing the data and records associated with the
Database, Projects, and Results.

A Summary Viewer for viewing a snapshot of a selected record.

Note: You can widen, narrow, lengthen, and shorten the size of viewers by clicking
and dragging the viewer frames.

14
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Open files

Main Menu '
\ o B Dakc Pave Pown Tedre Tmh Mo
Toolbar L < > a¥sd GUE_':‘-E[ 0_0?':?: . . ; )
Subset
Records
| Viewer
Explorer |
Viewer
| Tm— | Summary
Explorer Bars { G Viewer

Drag frames to resize viewers

Types of databases There are three types of databases in the Database Explorer:
* Database includes data associated with DNA and RNA records; protein records;
and enzymes, oligos, and gel markers.

* Projects include data and results associated with alignment projects, contig
assembly projects, and cloning projects.

* Results include BLAST and analysis results.

Subsets A subset is a group of objects organized by a specified criteria, such as common
features. For example, you might have one subset for each of your molecule families,
and one for each taxonomic group. Subsets are shown as folders [ in the Database,
Projects, and Results panes. You can search for records by name and create and store
data in subsets.

Open files

You can open assembly projects, molecules, and BLAST results. The following file
formats are recognized by Vector NTI Express Software:

Vector NTI™ Express Software User Guide 15



1 Database Explorer
Database Explorer operations

File Format
DNA/RNA All nucleotide files (*.gh, *.gbwithparts, *.fasta, *.fas, *.fa, *. mpfa,
molecules * fna, *.fsa, *.seq, *.embl, *.gcg, *.ma4, *.ddbj)

Genbank (*.gb, *.gbwithparts)

DDBJ (*.ddb))

Fasta (*.fasta, *.fas, *.mpfa, *.fna, *.fsa, *.seq)
EMBL (*.embl)

GCG (*.gcg)

Vector NTI™ Archive (*ma4)

Protein molecules All protein files (*.fasta, *.fas, *.fa, *.mpfa, *.fna, *.fra, *.fsa, *.seq,
*.gp, *.gpwithparts, *.swp, *.pa4, *.trembl]

Fasta (*.fasta, *.fas, *.mpfa, *.fna, *.fsa, *.seq)

GenPept (*.gp, *.gpwithparts)
Swiss-Prot (*.swp)
TrEMBL/EMBL (*.trembl,*.embl)
Vector NTI™ Archive (*pa4)

3D molecules *.pdb

Assembly projects Contig Project (*.cepx, *.cep)

Alignment projects | Alignment Project (*.apr, *.aprx, *.msf]
BLAST results Vector NTI™ Archive (*.baé)

To open a file:
1. Click File » Open.

2. In the drop-down list, select a subset.

Edit Curate Discover Design Confirm Too

Mew 4 —

Impart b DNA

MSA

Blast results
Protein

3D Molecule

Exit

£ Workgroup Shared [

3. In the Open File window, navigate to the file, select it, then click Open.

Database Explorer operations

In Database Explorer, you can:

* Create DNA/RNA and protein molecules (this page), gel markers, oligos, and
enzymes (page 18), and projects (page 32).
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Create DNA/RNA and protein molecules

Import data (page 20) and export data (page 26) (not available in the
demonstration version).

Manage your data by organizing your data into convenient groups (subsets), and
sorting, duplicating, and deleting data (page 22).

Edit data (page 27).

Search the database for text sequence, motifs, feature types, keywords, and other
information (page 27).

Open other applications (page 29).
Copy a molecule (page 29) save a molecule (page 31), and print molecule data
(page 32).

Create DNA/RNA and protein molecules

There are five different ways to create DNA/RNA and protein molecules:

Import a molecule from DDBJ, EMBL, FASTA, GCG, GenBank, GenPept,
SWISS-PROT, TrEMBL, and Vector NTI™ Archive formats, or from an ASCII file
of flexible format. The sequence and feature map are converted from the file, and
the new molecule becomes part of the Vector NTI'" Express Software database.

Create molecules from nucleotide or amino acid sequences that you define. You
can manually enter these sequences or you can paste from a clipboard and enter
the sequence as a new molecule.

Translate a coding region of an existing DNA or RNA molecule to create protein
molecules.

Construct new DNA/RNA molecules from user-defined compatible component
fragments from other molecules.

Design DNA/RNA molecules from components in a user-defined fragment list,
using the built-in biological knowledge of Vector NTI'" Express Software to design
the recombination process. All new molecules are integrated into the database
and can be used in all future operations and analyses.

Create a DNA/RNA  To create a DNA/RNA molecule:

molecule 1

2.
3.

. In the main menu, click File » New.

In the drop-down list, select DNA to open the New DNA Molecule window.

Enter a name, select the form, and enter a description, then click OK.

Vector NTI™ Express Software User Guide 17



1 Database Explorer
Create gel markers, oligos, and enzymes

Create a Protein

molecule

To create a protein molecule:

1.
2.
3.

In the main menu, click File » New.
In the drop-down list, select Protein in the New Protein Molecule window.

Enter a name and description, then click OK.

Create gel markers, oligos, and enzymes

Create a gel
marker

Create an oligo

18

Gel marker, oligonucleotide, and enzyme objects can be created “from scratch” using
editors in Vector NTI"" Express Software or by importing them from FASTA files,
Vector NTI™ Archive files, an oligo list, and a REBASE database.

To create a gel marker:

1.
2.
3.

In the main menu, click File » New.
In the drop-down list, select Gel Marker to open the Gel Marker window.

Enter a name. Click the browse button (...) to open the Choose Database Gel
Marker window, then click OK.

Select a gel marker type.

Click the Gel Marker tab, enter a fragment length, then click OK.

To create an oligo:

1.

In the main menu, click File » New.

2. In the drop-down list, select Oligo to open the Oligo window.
3.
4

In the General tab, enter a name, then click the Oligo tab.

. Enter the nucleotide sequence, then select the oligo type.

To replace the oligo with its complementary sequence, check the Reverse
Complementary box.

Enter a description, then click the User Fields tab.

Click a cell in the table, click Change Value to open a data entry window, then
enter a value.

To remove a value, click Remove Value.

After you have finshed entering values, click the Comments tab.
Enter comments about the oligo, then click the Keywords tab.

To add a keyword for the oligo, enter a new word or select an item in the list of
existing keywords.

To move the keyword into the keyword list, click < Add. To remove an item from
the keyword list, select it, then click > Remove.

To save your data, click OK. To close the Oligo window without saving your data,
click Cancel.
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Create gel markers, oligos, and enzymes

Create an enzyme  To create an enzyme:

1. In the main menu, click File » New.

2. In the drop-down list, select Enzyme to open the Enzyme window.

3. In the General tab, enter a name, then click the Enzyme/Methylase tab.
4. Enter the recognition string of the enzyme.
5

. In the Cleavage Point/Methylation Base field, enter the number of the nucleotide
immediately after the direct strand cleavage point. The following example
demonstrates how cleavage points of palindromic sites are defined.

Cleavage Point = 2

/

AIATATT
12 3 4 5 6
TTATA|A

In the Cleavage Point on Complementary Strand field, enter the number of the
nucleotide immediately after the complementary strand cleavage point. The
following example demonstrates how cleavage points are defined for
non-palindromic sites on both direct and complementary strands.

Cleavage Point on Complementary Strand = 10

Cleavage Point = 8

\

AAGTNNN|NNN
1 2 3 4 5 6 7[8 9 10
TTCANNNNN|N

Cleavage Point on Complementary Strand = -4

Cleavage Point = -2

/

NNNNNNNAAGT
7 6 5 -4 3|2 11 2 3 4

NNNNNNNTTCA

6. Select the enzyme type, regular restriction enzyme or methylase, then click the
User Fields tab.

7. Click a cell in the table, click Change Value to open a data entry window, then
enter a value.

To remove a value, click Remove Value.

After you have finshed entering values, click the Comments tab.

8. Enter comments about the enzyme, then click the Keywords tab.
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1 Database Explorer
Import data

Import data

Import molecules

File formats

20

9. To add a keyword for the enzyme, enter a new word or select an item in the list of
existing keywords.

To move the keyword into the keyword list, click < Add. To remove an item from
the keyword list, select it, then click > Remove.

10. To save your data, click OK. To close the Enzyme window without saving your
data, click Cancel.

You can import DNA/RNA and protein molecules, enzymes, oligos, and gel markers,
assembly projects, and BLAST results in the Vector NTI Express Software Local
Database.

You can import molecules (including their feature tables) from DDB], EMBL, FASTA,
GCG, GenBank, GenPept, SWISS-PROT, TrEMBL, and Vector NTI™ Advance Archive
™

files. Two types of DNA/RNA molecules can exist in the Vector NTI'™ Express Local
Database:

¢ Circular DNA Molecules
* Linear DNA/RNA Molecules
Molecules are imported in the DNA/RNA Molecules subset and Protein Molecules

subset within the Local Database. The DNA/RNA Molecules and Protein Molecules
subsets contain descriptions of a molecule’s features.

You can also import nucleotide or amino acid sequences from an ASCII file of flexible
format, and Vector NTI"" Express Software will automatically create the new database
molecule and assign the sequence to the molecule.

The following file formats can be imported into Vector NTI"" Express:

File Format
DNA/RNA All nucleotide files (*.gb, *.gbwithparts, *.fasta, *.fas, *.fa, *.mpfa, *.fna,
molecule * fsa, *.seq, *.embl, *.gcg, *.ma4, *.ddbj)

Genbank (*.gb, *.gbwithparts)

DDBJ (*.ddbj)

Fasta (*.fasta, *.fas, *.fa, *.mpfa, *.fna, *.fsa, *.seq)
EMBL (*.embl)

GCG (*.gcg)

Vector NTI™ Archive (*ma4)
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File

Format

Protein molecule

All protein files (*fasta, *fas, *fa, *mpfa, *.fna, *fsa, *seq, *.gp,
* gpwithparts, *.swp, *.pa4, *.trembl)

Fasta (*.fasta, *.fas, *.fa, *.mpfa, *.fna, *.fsa, *.seq)

GenPept (*.gp, *.gpwithparts)

Swiss-Prot (*.swp)

TrEMBL/EMBL (*.trembl,*.embl)
Vector NTI™ Archive (*paé)

Enzyme

REBASE (*.rebase), Vector NTI Archive (*.ga4)

Oligo

Vector NTI Archive (*oa4), Oligo List (*.txt), Fasta (*.fasta, *.fas, * fa,
* mpfa, *.fna, *.fsa, *.seq)

Gel marker

Assembly
Project

Vector NTI™ Archive (*.ga4)

' Contig Project [*.cepx, *.cep)

BLAST results

Vector NTI™ Archive (*.bab)

Import files There are two ways to import files: by dragging and dropping files in Windows
Explorer or by using the main menu in the Vector NTI Express Software.

Drag and drop files into a subset

To drag and drop files into a subset:

Highlight the file names in Windows Explorer. Select the files, then drag and drop
them onto a subset in the Local Database folder in the Explorer Viewer.

Import files via the main menu

To import objects via the main menu:

1. Click File > Import.

2. In the drop-down list, select the type of file you want to import.

3. In the Import into Database window, navigate to the file, select it, then click Open.
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This section describes how to:

* Manage Database, Projects, and Results databases (page 22)
* Manage Database, Projects, and Results subsets (page 22)
Manage data in the Database, Projects, and Results databases by creating subsets of

subsets (subfolders of folders), grouping data within subsets, and organizing subsets.
Subsets can be hierarchically organized down to six levels.

You can:
* Create DNA and protein molecules, gel markers, oligos, enzymes, and projects.
* Open an assembly project; DNA, protein, and 3D molecules; and BLAST results.

¢ Import DNA and protein molecules, gel markers, enzymes, oligos, BLAST results,
and assembly projects.

¢ Edit molecules by inserting, deleting, and replacing sequence fragments and
features. You can also modify the display format and general data of molecules.

In the Database Explorer, you can create subsets in a database and search databases.

Create a Local Database subset
To create a subset:

1. In the Explorer Viewer, click Local Database, right-click a subset (for example,
DNA/RNA Molecules), then select Add subset to open the Create Subset window.

2. Enter a subset name (for example, “Hexokinase”), description of the subset (for
example, “A collection of hexokinase genes”), then click OK.

Search a Local Database subset

To search a Local Database subset:
1. In the Explorer Viewer, click Local Database, then expand a database.
2. Right-click a database, then select Search to open the Search window.

3. Enter text. To search for the exact text, check Exact match only. Click OK to begin
the search.

Manage Database, Projects, and Results subsets in the Explorer Viewer. You can:
* Add a subset (page 23)
* Search alocal database or subset (page 23)
¢ [Edit the properties of a local database subset (page 23)
* Rename a local database subset (page 23
¢ C(lear a local database subset (page 23)
¢ Dismiss local database subsets (page 24)
¢ Delete the contents of a local database subset (page 24)

* View a summary of a local database subset (page 24)
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To manage Local Database subsets:
1. In the Explorer Viewer, click Local Database, then expand a database.

2. Right-click a subset, then select a managerial operation.

Add a subset
To add a subset to a Local Database:
1. In the Explorer Viewer, click Local Database.
2. Right-click a database, then select Add subset to open the Create Subset window.

3. Enter a subset name and description, then click OK.

Search a local database or subset
To search a local database or subset in a local database:
1. In the Explorer Viewer, click Local Database.
2. Right-click a database, then select Search to open the Search window.
3. Enter text. To search for the exact text, check Exact match only. Click OK to begin
the search.
Edit the properties of a local database subset
To edit the properties of a Local Database subset:
1. In the Explorer Viewer, click Local Database, then expand a database.

2. Right-click a database, then select Edit properties to open the Edit Subset
window.

3. Enter a new name for, and/or description of, the subset, then click OK.

Rename a local database subset
To rename a Local Database subset:
1. In the Explorer Viewer, click Local Database, then select a database.

2. In the Records Viewer, right-click an object, then select Rename to open the
Rename window.

3. Enter a new name, then click OK.

Clear a local database subset

Note: Clearing a Local Database subset of its contents does not permanently delete the
contents from a local database.

To clear a subset of its contents:
1. In the Explorer Viewer, click Local Database, then expand a database.
2. Right-click a subset, select Clear subset to open the Subset Management window,

then click OK.
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Dismiss local database subsets
Dismissing a subset deletes the subset from a local database.
To dismiss Local Database subsets:
1. In the Explorer Viewer, click Local Database, then expand a database.
2. Right-click a subset, then select Dismiss subsets to open the Subset Managment
window, then click OK.
Delete the contents of a local database subset

Note: Deleting the contents of a subset permanently deletes them from the Local
Database.

To delete the contents of a Local Database subset:
1. In the Explorer Viewer, click Local Database, then expand a database.
2. Right-click a subset, select Delete Subset Contents to open the Vector NTI™
Express window, then click OK.
View a summary of a local database subset
To view a summary of a Local Database subset:
1. In the Explorer Viewer, click Local Database, then expand a database.

2. Right-click a subset, then select Subset Summary to open the Subset Summary
window.

Manage database objects in the Records Viewer. You can:
* Group database objects (page 24)
* Sort database objects (page 25)
* Add an object to a subset (page 25)
* Rename an object (page 25)
¢ Exclude an object from a subset (page 25)
* Delete an object (page 26)
* Duplicate an object (page 26)
* View object properties (page 26)
e Export data (page 26)
* Show or hide columns (page 27)

To manage database objects:
1. In the Explorer Viewer, click Local Database, then expand a database.
2. In the Records Viewer, right-click a database object, then select a managerial
operation.
Group database objects

You can group database objects in subsets.
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To group database objects:
1. In the Explorer Viewer, click Local Database, then expand a database.

2. In the Records Viewer, select several objects.

Note: To select specific objects, press the Ctrl key and click objects. To select a
block of objects, click the first object in the block, press the Shift key, then click the
last object.

3. Add the objects to a subset:

¢ Right-click the selected objects, then select Add to subset to open the Subset
Management window. Select a subset, then click OK, or

* Drag the selected objects into the subset in the Explorer Viewer.

Note: The objects you grouped were not moved out of the parent subset.

Sort database objects
To sort database objects in ascending or descending order:
1. In the Explorer Viewer, click Local Database, then expand a database.

2. In the Records Viewer, click a column header.

Add an object to a subset
To add an object to a subset:
1. In the Explorer Viewer, click Local Database, then expand a database.

2. In the Records Viewer, right-click an object, then select Add to subset to open the
Subset Management window.

3. Select the subset you want to add the object to, then click OK.

Rename an object
To rename an object:
1. In the Explorer Viewer, click Local Database, then expand a database.

2. In the Records Viewer, right-click an object, then select Rename to open the
Rename window.

3. Enter a new name, then click OK.

Exclude an object from a subset

Note: Excluding an object from a subset does not permanently delete it from the
database.

To exclude an object from a subset:
1. In the Explorer Viewer, click Local Database, then expand a database.

2. In the Records Viewer, right-click an object, select Exclude from subset to open
the Vector NTI" Express window, then click OK.
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Delete an object
To permanently delete an object:
1. In the Explorer Viewer, click Local Database, then expand a database.
2. In the Records Viewer, right-click an object, select Delete from Database, then
click OK.
Duplicate an object
To duplicate an object
1. In the Explorer Viewer, click Local Database, then expand a database.

2. In the Records Viewer, right-click an object or multiple objects, then select
Duplicate.

Duplicates of objects are created in the database and included in the current subset.
The duplicate of an object is named Copy of, for example, Copy of EPAC. Multiple
duplicates are numbered, for example, Copy#2 of EPAC.

Note: Duplicates of objects are not related to the original objects. Therefore, changes
that you make to the original object are not made in duplicates.
View object properties
To view object properties:
1. In the Explorer Viewer, click Local Database, then expand a database.

2. In the Records Viewer, right-click an object, then select Properties to open the
properties window.

Note: If one object is selected, all the named object fields with their values are
displayed. Some object data (like sequence and comments) are not stored in named
fields and are not displayed in the properties window.

Export data

To export DNA/RNA and protein molecules, enzymes, oligos, Contig Assembly
projects, and BLAST results:

1. In the Explorer Viewer, click Local Database, then select a database.

2. In the Records Viewer, open the Export Data window:
* Select an object, then click File » Export, or
¢ Right-click an object, then select Export.

3. Navigate to the export location.

4. (Optional) Rename the file and/or select a new file type, then click OK.
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You can export data in the following file formats:

File Format
DNA/RNA Genbank (*.gb, *.gbwithparts)
molecule DDBJ (*.ddbj)
Fasta (*.fasta, *.fas, *.fa, *.mpfa, *.fna, *.fsa, *.seq)
EMBL (*.embl)
GCG (*.gcg)
ASCII (*.txt)

Protein molecule ' Fasta (*.fasta, *.fas, *.fa, *.mpfa, *.fna, *.fsa, *.seq)

GenPept (*.gp, *.gpwithparts)
SWISS-PROT [*.swp)
TrEMBL (*.trembl)

ASCII [*txt)
Enzyme REBASE (*.rebase)
Oligo CSV (*.csv)

BLAST results Tab-delimited (*.txt)

Contig Assembly ' Contig Project (*.cepx]
Project

Show or hide columns

For all databases in the Local Database, you can show or hide columns in the Records
Viewer.

To show or hide columns:
1. In the Explorer Viewer, click Local Database, then expand a database.

2. In the Records Viewer, right-click anywhere in the records table, then select
Column.

3. In the drop-down list, check or uncheck the columns that you want shown or
hidden.

Edit data

The operations described in this section apply to the Enzymes, Oligos, and Gel
Markers databases in the Local Database. This section describes how to:

¢ Edit enzyme properties (page 27)

e Edit oligo properties (page 28)

e Edit gel marker properties (page 28)

Edit enzyme To edit an enzyme:

properties 1. In the Explorer Viewer, click Local Database, then select Enzymes.
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2. In the Records Viewer, right-click an enzyme, then select Edit.

3. In the enzyme window, click the Enzyme/Methylase tab to edit the following
properties:

Recognition String Enter a nucleotide string that can be recognized as
the enzyme.

Cleavage Point/Methylation Base | Enter the number of the nucleotide immediately
after the direct-strand cleavage point.

Description Enter or edit the enzyme’s description.

4. Click the User Fields tab to edit the values of the following fields:
¢ Commercial Sources ¢ Organism
¢ TFreezer Position ¢ WWW Source

5. Click the Comments tab to enter comments about the enzyme.

6. Click the Keywords tab to add or remove keywords that will improve database
searches.

Edit oligo To edit an oligo:
properties 1. In the Explorer Viewer, click Local Database, then select Oligos.
2. In the Records Viewer, right-click an oligo, then select Edit.

3. In the oligo window, click the Oligo tab to edit the following properties:

Nucelotide Sequence Enter or edit the oligo’s nucleotide
sequence. Valid characters: ATUCG
DNA/RNA Order Select a DNA or RNA sequence, then click

Order to open your browser and order
your primer sequence from Life
Technologies Corporation.

Reverse Complementary Check the box to replace the oligo
sequence with the complementary
sequence.

Description Enter or edit the oligo’s description.

4. Click the User Fields tab to edit the values of the following fields:
¢ Commercial Sources ¢ Organism
¢ TFreezer Position ¢ WWW Source

5. Click the Comments tab to enter comments about the enzyme.

6. Click the Keywords tab to add or remove keywords that will improve database
searches.

Edit gel marker To edit a gel marker:
properties 1. Inthe Explorer Viewer, click Local Database, then select Gel Markers.

2. In the Records Viewer, right-click a gel marker, then select Edit.
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3. In the General tab of the gel marker window, click the ... button to select a name
for the gel marker.

4. Click the Gel Marker tab to edit the following properties:

Fragment Lists by length all the fragments making
up the marker.

Click Add or Delete to add a fragment to
the marker, or remove a fragment from

the marker.

Fragment (length in b.p.) Enter the length of the fragment in base
pair (bp), then click Add.

Description Enter or edit the gel marker’s description.

Open other applications

You can right-click on DNA/RNA and protein molecules in the database and open the
following applications:

* Web Analyses (see page 73)

* Analysis Monitor (see Chapter 10 on page 133)

* BLAST Search (see Chapter 6 on page 103

* BioAnnotator (see Chapter 4 on page 93)

¢ AlignX (see Chapter 8 on page 117)

To open other applications:

1. In the Explorer Viewer, click Local Database, then select DNA/RNA Molecules
or Protein Molecules.

2. In the Records Viewer, right-click a molecule, then select an application.

Copy, save, and print molecules

Copy a molecule by taking a screenshot with the Camera tool. Save the screenshot as
text or as an image in an application such as Microsoft Word or Microsoft Excel. Print
the text or image.

Copy a molecule Use the Molecule Editor to copy molecules. In the Database Explorer, open the
Molecule Editor by opening a molecule:

1. In the Explorer Viewer, click the DNA/RNA Molecules folder or the Protein
Molecules folder in the Local Database folder to display the molecules in the
Records Viewer.

2. In the Records Viewer, double-click a molecule to display a graphical map of a
molecule and its sequence.
The Explorer Viewer is replaced by the Properties Viewer. The Records Viewer is
replaced by the Molecule Editor. The Summary Viewer is replaced by the
Sequence Viewer.
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Note: You can widen, narrow, lengthen, and shorten the size of the viewers and
Molecule Editor by clicking and dragging the viewer frames.

For more information about the Molecule Editor, see Chapter 2 on page 39.
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Copy molecule properties, feature map, and analysis results
To copy molecule properties, feature map, and analysis results:

1. In the Explorer Viewer, click Local Database, then select DNA/RNA Molecules
or Protein Molecules.

2. In the Records Viewer, double-click a molecule to open it.

3. Right-click anywhere in the Properties, Feature Map, or Analysis Results viewers,
then select Camera to take a screenshot of the data.

The data is copied to the clipboard and can be pasted in other applications.

Copy molecule image
To copy an image of DNA/RNA molecules and protein molecules:

1. In the Explorer Viewer, click Local Database, then select DNA/RNA Molecules
or Protein Molecules.

2. In the Records Viewer, double-click a molecule to open the Molecule Editor.
3. Right-click the graphical depiction, then select Camera.

4. Click anywhere in the graphic to take a screenshot. The image is copied to the
clipboard and can be pasted in other applications.

Copy a sequence

To copy a sequence:
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1. In the Explorer Viewer, click Local Database, then select DNA/RNA Molecules

or Protein Molecules.
2. In the Records Viewer, double-click a molecule to open the Molecule Editor.

3. Select a sequence:
* C(lick and drag across a sequence region in the molecule image, or
¢ C(lick and drag across the text in the Sequence Viewer.
Right-click, then select Copy
The data is copied to the clipboard and can be pasted in other applications.

Save a molecule Molecules you create can be saved to only to the Local Database. To save database

molecules:

1. Click File » Save in the main menu, or
Click File » Save As to save the molecule with a different name and/or to a
different location:

a. Enter a new name for the molecule.

b. Select the destination folder for the molecule.
Optionally save the object as a file. Select the file type:

— For DNA/RNA molecules: Genbank, Genbank Old Format, EMBL,
Fasta, DDBJ, or ASCII text

— For protein molecules: ASCII text, GenPept, GenPept Old Format,
Swiss-Prot, Fasta, or TTEMBL

2. Click OK.
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To print molecule data:

1. In the Explorer Viewer, click Local Database, then select DNA/RNA Molecules
or Protein Molecules.

2. In the Records Viewer, double-click a molecule to open it.

3. Right-click in the Properties Viewer, Molecule Editor, or Sequence Viewer, then
select Camera to take a screenshot.

4. Open an application such as Microsoft Word, Excel, Paint, or Notepad and paste
the screenshot.

5. Print the data from the application.

Manage the Projects database

Create a project

Open a project

Manage Projects

subsets
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You can perform the following operations to manage the Projects database:

* Create a project (page 32)

¢ Open a project (page 32)

* Manage Projects subsets (page 32)
* Delete Projects subsets (page 33)

To create a project:

1. In the main menu, click File » New, then select the type of project you want to

create.
¢ Alignment * Gateway Cloning
¢ ContigExpress * Clone2Seq
e TOPO Cloning ® Parts Assembler

2. In the project window, enter a project name and description, then click New.

To open a project:
1. Click the Projects bar.
2. In the Projects Viewer, expand the Local Database.
3. Select the folder containing the type of project you want to open.
4. In the Records Viewer, double-click a project to open the project application
(for example, Alignment) and view its properties.
To manage subsets in the Projects database:
1. Click the Projects bar.
2. In the Projects Viewer, expand the Local Database, then expand a project.
3. Select the subset you want to manage.
4

. Right-click a subset, then select a managerial operation. For more information, see
“Manage Database, Projects, and Results subsets” on page 22.
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Delete Projects You can delete subsets of Alignment, Contig Assembly, or Cloning projects. You cannot
subsets delete the Alignment, Contig Assembly, and Cloning folders in the Local Database.

To permanently delete the subset of an Alignment, Contig Assembly, or Cloning project
from the database:

1.

Click the Projects bar.

. In the Projects Viewer, expand the Local Database.

2
3.
4

Select the folder containing the type of project you want to delete.

. Right-click, then select Dismiss subsets.

Manage the Results database

You can view BLAST results and analysis results and manage the BLAST Results and
Analysis Results databases.

View results To view BLAST results and analysis results:
1. Click the Results bar.
2. In the Results Viewer, expand the Local Database, then select BLAST Results or

Analysis Results.

In the Records Viewer, double-click a result to open the BLAST Viewer or
Molecule Editor.

Manage Results To manage subsets in the Results databasse:
subsets 1. Click the Results bar.
2. In the Projects Viewer, expand the Local Database.

3.

Right-click a subset, then select a managerial operation. For more information, see
“Manage Database, Projects, and Results subsets” on page 22

Workgroup Shared Database

This section describes how to:

Connect to a workgroup shared database (page 34)
Add users to a workgroup shared database (page 35)

A user name should be one word without spaces.Edit users in a workgroup
shared database (page 36)

Delete users from a workgroup shared database (36)

Upload data to a workgroup shared database (page 36)
Download data from a workgroup shared database (page 36)
Disconnect from a workgroup shared database (page 36)
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You can create special databases, repositories of DNA/RNA or protein molecules,
enzymes, oligonucleotides, and gel markers and share them among several Vector NTI
Express Software users on a network. Workgroup shared databases are not a
replacement for local databases; each Vector NTI Express Software application still
must have its own local database. The local database is used in all operations, for
example, the construction, design, and creation of viewers. The local database is also
the place for storing private and temporary data. The main purpose of the workgroup
shared database is to store common data.

The only operations you can perform on workgroup shared databases are:

* Copying data to and from the local database. For instance, you can copy some of
your molecules and enzymes from your local database into the workgroup shared
database. In order to use them in the design process, your colleague must first
copy them to his or her local database.

* Performing various database management operations such as creating and
deleting subsets.

* Running database searches.

In addition to biological data, each database contains information about its creator and
registered users. Only the creator and registered users can have access to database
data. The database creator can also change database properties, remove registered
users, and define the password required to become a register user.

Note: Vector NTI" Express workgroup shared databases use portable data format

(PDF) and file naming conventions to ensure that both Macintosh and Windows users
of Vector NTI Express Software can access common databases. Workgroup shared
databases can be located on a wide range of file servers.Vector NTI Express Software
can use not only services native to each system (Microsoft Network or AppleTalk), but
also various Unix (NFS or Samba) and NetWare services.

The workgroup shared database capability is a purchased addition to Vector NTI
Express Software. When you purchase the workgroup shared database capability, you
are issued a Vector NTI Express Software-workgroup shared database license that
enables you to create workgroup shared databases. A workgroup shared database
license is a special type of static license that enables you to create numerous
workgroup shared databases. But the license also limits the number of users for each
database you create. You do not need a workgroup shared database license to access
workgroup shared databases.

Note: Workgroup shared databases can be accessed from Vector NTI Express Software
using a license that is shared through a network server (Dynamic License).

You can connect to a workgroup shared database through only a hostname and
IP address, not via the World Wide Web.

When the network directory for a new workgroup shared database is arranged,
connect to a workgroup shared database. Before you can connect to a workgroup
shared database, the workgroup shared database server must be started.

Start the workgroup shared database server

In C:\ Program Files\ Life Technologies\ Vector N'TI Workgroup Shared Database
Admin\h2_setup, double-click startSharedServer and open the cmd.exe window:

Vector NTI™ Express Software User Guide



Add users to a
workgroup shared

database

Workgroup Shared Database

e C:AWINDOWS\system3 2\cmd.exe

C:“Program Files“Life TechnologiesUector NTI SBhared Database Rdmin\hz_setup)remli
set JAVA_HOME=C:~Javasjdkl.6.8_25 .

IC:“\Program Files“Life Technologies“\Uector NITI Shared Database Admin“h2_setuplget
PATH=C:“Program Files“Applied Biosystems“QuantStudiol2KFlex hindlls ;C:\WIND®WS
heystem32; CaNWINDOWS ; C:AWINDOWE~S ystem3 2 Wbem; ~hin

C:\Program Files\Life Technologies“Vector NIl Shared Database Admin“h2_setup>rset

CLASSPATH=:; .~\h2-1.3.157_jar

IC:“Program Files“Life Technologies“Uector NTI Shared Datahase Admin-~h2_setupXrjav
la org.h2.tools.Berver —tcp —tcpAllowOthers —tcpPort 8882 -baseDir “C:/UntiExpres
ls_SharedDatahase"

ICP server running at tep://167.116.197.164:8882 C(others can connect?

Note: The cmd.exe window automatically opens after the installation of Shared
Database Admin.

Connect to the workgroup share database server

1.

Open Vector NTI'" Express Software, then:
¢ In the main menu, click Tools » Connect to workgroup shared database, or

* Open the Database Explorer. In the Explorer Viewer, click Workgroup
Shared Database.

In the Connect to Workgroup Shared Database window, log on:

Host Name: localhost

User Name: Your user name

Password Your user password

Note: (Host Name field) If the Workgroup Shared Database Admin application
and Vector NTI"" Express Software are not installed on the same computer, enter

the IP address of the computer on which the Shared Database Admin application
is installed. The IP address is shown in the cmd.exe window:

TCP server running at tcp:/-s167.116.197_164:8802 {(others can connect? |
Click Connect.

Close the Connect to Workgroup Shared Database window. Your connection will
not be broken.

You must be an administrator to add users to a workgroup shared database.

To add users to a workgroup shared database:

1.

In C:\Program Files\ Life Technologies \ Vector NTI Workgroup Shared Database
Admin\h2_setup, double-click startSharedServer to start the server.

Double-click the Shared Database Administration icon on your desktop to open
the Login window.
Log in:

¢ Database Hostname/IP: localhost

* Administrator username: admin

e Password: admin
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4. Click Login to open the Shared Database Administrator window.

5. Click Add, then enter information in the Add User window.

To edit users in a workgroup shared database:

1. Open the Workgroup Shared Database Admin application and log in as an
administrator.

2. In the Workgroup Shared Database Administrator window, double-click a user to
open the Edit User window.

3. Edit the user information, then click OK to save your edits.

To delete users from a workgroup shared database:

1. Open the Workgroup Shared Database Admin application and log in as an
administrator.

2. In the Workgroup Shared Database Administrator window, select a user, click
Delete, then OK.
To upload data from the Local Database to a workgroup shared database:
1. Connect to a workgroup shared database.
2. In the Explorer Viewer, click Local Database, then select a subset.
3. In the Records Viewer, right-click an object, then select Upload to workgroup
shared database.
To download data from a workgroup shared database to the Local Database:
1. Connect to a workgroup shared database.
2. In the Explorer Viewer, click Workgroup Shared Database, then select a subset.

3. In the Records Viewer, right-click an object, then select Upload to local database.

To disconnect from a workgroup shared database:
1. 1. Click Tools in the main menu, then Connect to workgroup shared database.

2. 2.In the Connect to Workgroup Shared Database window, click Disconnect.

Set preferences

Set display
preferences for
molecules

36

You can set preferences for displaying molecules and sequences and register your
email address with the National Center for Biotechnology Information (NCBI).

To set display preferences for molecules:

1. In the main menu, click Tools » Preferences to open the Preferences window.
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Set preferences

In the Display Preference view, click the background color and highlight color
buttons to open the Color palette.

Select background and highlight colors, then click OK.

To save your preferences, click Apply, or click Restore Defaults to keep the
original settings.

To set display preferences for sequences:

1.
2.

Expand Display Preference, then click Sequence Preference.

Click Sequence fill color and Sequence line color to open the Color palette and
select colors.

Enter values for the sequence width and sequence line width parameters.
To change the title font, click the Change button, then select and define a font.

To change the title font color, click the button to open the Color palette and select
a color.

Click Apply to save your preferences.

To register your email address with the NCBI:

1.
2.
3.

Click NCBI Configuration.
Enter your email address, then click Register to open your email application.

Click OK to close the Preferences window.
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Molecule Editor

The Molecule Editor in Vector NTI"" Express displays a graphical representation of a
DNA or protein molecule, the molecule sequence, information about the molecule, and
the results of any analysis performed on the molecule.

Using the Molecule Editor, you can:

Create or open a

Create a new 1.

molecule

Create and edit a molecule sequence
Annotate the molecule
Analyze the molecule

— For DNA/RNA molecules, you can perform restriction analysis, design
primers from the sequence, find ORFs, translate the sequence into amino
acids, and other functions.

— For protein molecules, you can scan for motifs, perform web searches on the
sequence, perform back translation, and other functions.

— Molecule sequences may also be analyzed using a variety of web tools and
publicly available analysis engines

Display the analysis results

molecule

To create a new molecule, click on File > New and select DNA or Protein as the
molecule type.

Note: For DNA or RNA molecules, specify Linear or Circular.

2.

The blank molecule will be displayed in the Molecule Editor but will not yet be
saved in the database.

Open an existing To open an existing molecule:

molecule o

For molecules in the database, double-click on the molecule name in the Database
Explorer window

For molecules that are not in the database, select File > Open and select a
molecule of the appropriate file type (.gb, .fasta, etc.)

The molecule will be displayed in the Molecule Editor.
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Molecule Editor window

Molecule Editor window

The Molecule Editor window consists of five main panes as well as various tools and
analysis functions:

» =

Properties O yLRO48W T BLOCKAT-PolTI-mi... ] pDESTR4-R3Wector\l 23 | [ pCR-BIUN\I-TOPO 10 =] rgg

[=- Beneral Description ]l (% Q CE L_flr |3";;_:'5‘ 1
D'NA 'pDESTR! Tl =

. M13 reverse primer = s
Tfrozen Vector) Copy of pDESTR4-R3 il

D|Sp[ay tools —" Length: 4555 bp / Graphics pane

B
Form: Circular &
[ Standard Fields /3“4 .
Accession Number: pDESTRE-R3\ector | aza
Medified Date: 17-Mar-2008 | ; -
References ccdB . x
O Avtnor 5 Analysis tools —— &
Invitrogan '%‘
Invitrogen Carparation z
H 5791 Van Allen Way
PrOpertleS pané —i — Carlsbad, CA92008 US.A. JDESTR4-R3\VECtOr\| =]
TEL: (800) 955-6288
EMAIL: bicinfosales@invitrogen.com 4555bp [E|
- Criginal Author AmplR) | i
Invitrogen y 5
Invitrogen Corporation cmiR)

5791 Van Allen Way
Carlshad, CAS2008U S5 A

TEL: (800} 955-6288 bla promoter
EMAIL: bioi invitrozen com i S ]
() Comments
1 CRGGRRACAG CIATGACCAT GATTACGCCR AGCTATCAAC TTIGTATAGR ARACTTIGAAC GAGAM A
This file is created by Vector NTI GICCITTCIC GATACTGGTA CTAATGCGGT TCGATAGTTG AAACATATCT TTTCAACTTC CICTTI
bizp:/ furue Invitrozen.com/ = 101 GATTTTECAT CRGR CTACATRATR CTET CR CRACATATCC AGTCACTATE GTCEAC—
v CTARRACETA TTTTTTGTCT GATGTATTAT GACATTTTGT GTTGTATAGG TCAGTGATAC CAGCTC
Feature Map < | > 201 GGICGIATCC AGCCTACTCG GCIATTGICGT CARTCCCGTA TTARATCATA ARRAGARRTA AGARAZ
| e GCAGCATACC TCCGATGAGC GATAACAGGA GITACCCCAT AARTTTAGTAT TITTCITIAT TCITTI
Properties 301 ARRACATCTA CCIATTCATA TACGCTAGTG TCATAGICCT GARRATCATC TGCATCARGA ACAATI
TITIGTAGAT GGCATAAGTAT ATGCEATCAC AGTATCAGEGA CITTTAGTAG ACGTAGITCI TGITAZ
Feature Map 401 CGGCTICATC TGGATITIICA GCCICTATAC TTACTARACG TGATAARCTT TCIGTRRITT CTACTC
GCCGRACTAC ACCTAAMACT CCGAGATATC ARTGATITGC ACTATTTCAA AGACATTARR GATGAC
Analysis Results 501 CIGACATITA TATICCCCAG AACATCAGGT TAARTGECGIT TITGATGIGA TTITCGCGET EGGCIGZ
GACTGTARRT ATAAGGGGIC TTGTAGTCCA ATTACCCCAR ARACTACAGT\ ARRAGCGCCR CCEACI
» 601 CACACTGECC ATATCGEIGE TCATCATGCE CCAGCTTICA :lrccccc-am:r \c-c.l,ccsccc-c- cTanacd
. | B >
Analysis Results - \ -

Sequence pane
® The Graphics pane displays a graphical representation of the molecule, including
features.
* The Sequence pane displays the molecule sequence, as well as the result
® The Properties pane displays information about the molecule.
¢ The Feature Map displays a list of the defined features in the molecule.

Feature Map

= Feature Map

Misc. Recombination (2)

Primer (3}

Promoter Prokaryotic (1)

= chs(3)

ccdB [Complementary(508..813))
Cm(R} [Complementary(1158..1818))
[¥] Amp(R} (2791..3651)

...
Properties

‘f |
Feature Map
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* The Analysis Results displays analyses that have been performed on the
molecule.

Analysis Results

= I:‘ Restriction Map

[J2a=I (caccTec): 0 sites
[Ja=tII (GRCETC): 1 sites
[JaccesI (GETACC): O sites

[JaceI (cTCGAC): 2 sites
#-[¥] AceIII (CAGCTC): 4 sites
[Jaciz iccec): 35 sites
H-[v] Rc1I (RRCETT): 3 sites
[JacuI (cTeaaG): 2z sites
[Jaser (accecTi: 0 sites
[Jasi1T (CcTTAAG): 0O sites

Properties

Feature Map

Analysis Results

The Analysis tools toolbar contains analysis functions specific to the Molecule Editor.

The Display tools toolbar contains tools to magnify the molecule, or display a DNA
sequence as linear or circular.

Molecule display Use the tools at the top of the window to zoom in and out on the molecule, fit the
tools molecule within the window, or display DNA/RNA molecules as linear or circular.

@ & & [z

Display Profile

Vector NTI™ Express Software uses Display Setup parameters to create the Molecule Display
window contents. You can edit the Display Setup parameters before or after a display window is
created, assign names to different settings and store them as a Display Profile, and change the
default Setup settings.

The Display Profile is a way of viewing a molecule. You needn’t bind a molecule with a
particular profile. Instead, you can create a molecule short cut by opening a molecule with a
desired profile.

The Vector NTI™ Express Software has pre-defined display profiles. You can edit or create
your own display profile.
You can edit a display profile in two ways:

» From Preferences, at a system level, that can be reused across molecules

* In the Molecule Editor, for a specific molecule

Edit a display To edit a display profile at a system level:
profile at a system 1
level

Go to Tools » Preferences.

2. Select Display Setup.
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Note: Select the Prompt for Display Setup on Opening Molecules check box to enable
accessing the display setup before opening a molecule in the Molecule Editor.

3. Expand the Display Setup preference. Select from:

+  DNA/RNA Molecules to view the DNA/RNA Molecules Display Setup
Configuration.

* Protein Molecules to view the Protein Molecules Display Setup Configuration.

4. Click one or more check boxes to include the respective Setup Options in the Display
Profile.

Note: Click on each of the setup options below for more information in editing that setup
option.
a. For DNA/RNA Molecules, you can choose from:
* Feature Map
* Sequence
* Restriction Map
* ORFs
* Auto Load Analysis
*  Motifs Setup
* Graphic Display
* Picture type
b. For Protein Molecules, you can choose from:
* Feature Map
* Sequence
* Auto Load Analysis
*  Motifs Setup
* Graphic Display
Note: Sequences and Graphic Display are mandatory setup items and cannot be
deselected.

5. Once you have made the desired edits in each of the Setup Options, click Save to file to
save the newly created display profile as an .xml file that can be accessed from anywhere.

Click Load from file... to retrieve this display profile from the location you saved the .xml
file.

Note: We recommend that you avoid opening a Display Profile Settings file (*.ms5)
saved from Vector NTI Advance® Software with Vector NTI™ Express Software.

6. Click Save As to save the newly created display profile.

Profile Name:

[ ox [ comemr ]

a. Enter a name in the Profile Name field in the Save as New Display Profile dialog
box.
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b. Click OK.
The newly created display profile will then appear in the Display Profile drop-down menu.

7. Click OK to submit the change or Cancel to exit the Preferences dialog box.

Note: To remove a selected profile from the system, click Remove Saved Settings.

The Preferences dialog box for editing the display profile at the system level looks like this:

DA RIA Mokecukes Displyy Setup Configuration . -

EEE

Edit a display To edit a display profile for a specific molecule:
profile for a 1

o . Open a DNA/RNA molecule or Protein molecule in the Molecule Editor.
specific molecule

2. In the Molecule Editor toolbar, click [=] - to open the DNA/RNA Molecules Display
Setup dialog box.

Note: If you are editing the display profile of a protein molecule, clicking on [=] - will
open the Protein Molecules Display Setup dialog box.

Note: Clicking on the drop-down arrow on the above icon will allow you to choose from
the existing system profiles:

e Default
* Green

* Classic
* Orange

3. You can also open the respective Display Setup dialog box by right-clicking on the
molecule in the Molecule Editor and selecting Display Setup... from the drop-down menu.

4. Edit the Setup Options. Click on the options you want to include.

Note: Click on each of the setup options for more information.

a. For DNA/RNA Molecules, you can choose from:
* Feature Map

* Sequence
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Molecule Editor
Display Profile

* Restriction Map
*+ ORFs
* Auto Load Analysis
*  Motifs Setup
* Graphic Display
* Picture type
b. For Protein Molecules, you can choose from:
* Feature Map
* Sequence
* Auto Load Analysis
*  Motifs Setup
* Graphic Display

Note: Sequences and Graphic Display are mandatory setup items and cannot be
deselected.

. Click Save to file to save the newly created display profile as an .xml file that can be

accessed from anywhere.
Click Load from file... to retrieve this display profile from the location you saved the .xml
file.

Note: Display Profile Settings file (*.ms5) saved from Vector NTI Advance® cannot be
loaded using the Vector NTI™™ Express Software.

. Click Save As to save the newly created display profile.

a. Enter a name in the Profile Name field in the Save as New Display Profile dialog
box.

b. Click OK.
The newly created display profile will then appear in the Display Profile drop-down menu.

7. Click OK to submit the change or Cancel to exit the Display Setup dialog box.
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The Display Setup dialog box for editing the display profile in the Molecule Editor looks like

this:

T DNA/RNA Molecules Display Setup
———————————————————————————————
Setup Options Customize DNA Features in Sequence Pane

Feature Map -10 Signal ~
Sequence 35 Signel 1
Restriction Map 3cip
[] ores ST
5 Clip
[ Motifs Setup SUTR
Auto Load Analysis Alele
Graphic Display Attenuator
PictureType CHRegion
CAAT Signal
CDs
Cellular
Centromere
Confiict
D-loop =
D-5egment H
Enhancer -
Exon
GC-5ignal
Gap
Gene
Glycosylation Site
Homeodomain
Insertion
Intron
J-Segment
LTR
Leucine Zipper Domain
Lod
Mature Peptide
Misc. Binding Site
Misc. Difference
Misc, Feature
Misc, Marker
Misc, Recombination
Misc, Signal ¥
Lozd from file. ] [ Savatofile ] [ Save Settings As

Display Profile setup options

Feature Map 1. Check the Feature Map check box.

2. Customize the DNA features/ Protein features in the Sequence Pane by including one or
more of the options available in the Customize DNA features in Sequence Pane (or
Customize Protein Features in Sequence Pane) list.

Note: The Feature Types available in the system are on the left side and the features you
would like to be annotate in the sequence pane will be available on the right side.

3. Click to add the DNA features and to remove the DNA features.
Note: Click to remove all the features in a single click.

4. Click OK to submit the Feature Map Setup Option edits or Cancel to exit the Preferences
dialog box.
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The Feature Map Setup dialog box looks like this:

Setup Optians
Feature Map

Sequence
Restriction Map

Customize DNA Feztures in Sequence Fane

-10 Signal
-35 Signal
3 Cip

[ cres ;ghm

[ Motits Setup S‘UTE?

Auto Load Analysis Alele

Graphic Dizplay Attenuator

PictureType C-Region
CAAT Signal
@s
Cellular
Centromere
Conflict
D-oop
D-Segment
Enhancer >
GC-Signal =
<
Gene
Glycosylation Site
Homeadomain
Insertion
Intron
J-Segment
LTR
Lewcine Zipper Domain
Lod
Mature Peptide
Misc. Binding Site
Misc. Difference
Misc. Feature
Misc. Marker
Misc. Recombination
Misc. Signal
i, Structure 3

Load from file ] [ Savetofile... ] [ Save Settings As
Sequence 1. Check the Sequence check box.

2. Enter the Sequence details:
a. Length of block
b. Blocks per line
c. Track Separator Width
d. Track Separator Color: Double-click the color button to change the default display.
e. Check the Prefer single-stranded display check box if you want the single-stranded
display.
3. Select the Translation Code you want to include. You can choose from:

e 1-Letter AA Code
e 3-Letter AA Code

4. Set the Default Font:
* Select the Font name and size from the respective drop-down list.
» Select the color from the color palette.

» Select the respective check box for including the Bold, Italic, and Underline
Effects.

You can view the edits as you make them in the Sample pane in the lower half of the
Sequence Setup Option dialog box.

5. Click OK to submit the Sequence Setup Option edits or Cancel to exit the Preferences
dialog box.
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The Sequence Setup dialog box looks like this:

Setup Options

Sequence Translation

Map
-

Length of block |10 (O temer aacode
o Msp
T ks Blocks perline 10 (0 3Lescer s tode
[ s serwe TrackSeparstor Width | 2
Auto Load Analysis. -
Graphic Display Track Separator Color E]
FictureType
[[] Prefersingle-stranded display
Default font
Name Size Color
[covr e %[ ()
Fffects: [[]8ala [italic [[] underline
Sample
R Lys Ll
CTATATTGAT ARGAATARAC TTRATACTAT ARA! TTAGGGATTT AATTATICIT
ARGATACGAC GATATAACTA TTCTIATITG ARTTATGATA TTTAC ARTCCCTARR TTRATARGAR
< b
Loagtramfle.. | [ savetarite | [ savesettings s
Restriction Map 1. Check the Restriction Map check box.

2. Configure the Restriction Enzymes (RENs):
a. Click Configure List.

b. In the Select Restriction Enzymes dialog box, click the check box of one or more
available enzymes.

Note: Check the Select/ Deselect All check box to select or deselect, respectively,
the available enzymes in one click.
c. Usethe button to add the available enzymes to the Select Enzymes pane. Use the

button to remove the selected enzymes to the Available Enzymes pane.

Note: Click to remove all the selected enzymes in a single click.

d. Click OK to confirm the edit or Cancel to exit the Select Restriction Enzymes dialog
box.

3. Select the Permitted Terminus Types check boxes to filter the types of RENs displayed.
You can select from:

L] 5,
[ ] 3 4
e Blunt

4. Enter a numerical value in the Ignore RENSs having ... less than/ ... more than sites field.

The feature removes from the restriction map RENSs that do not fall within the specified
cut site range. Such RENs are listed but grayed out in the Restriction Map folder in the
Text Pane. They are not displayed in the Graphics and Sequence Panes.

5. Click OK to submit the Restriction Map Setup Option edits or Cancel to exit the
Preferences dialog box.
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The Restriction Map Setup dialog box looks like this:

ﬂ Preferences l 5 | S|
type filter text DMA/RNA Molecules Display Setup Configuration [ - v
Automatic Updates
. Designer Preference Display Profile: [Default v]
Display Preference Setup Options
a Display Setup -
Configure Restriction Enzymes
DNA/RNA Molecules Feature Map e =
Protein Molecules Name Recognition String Cuts After Owerhang End Enzyme Ty... Suppliers
GeneSynthesis Preference Apall gtgcac 1 “tgca 459 Restriction... Minotech Biotechn...
Internet Settings Aval cycgrg 1 *ycgr 4 (5 Restriction...  Bangalore Genei, EU...
Manage Organisms [C] Motifs Setup BamHI ggatcc 1 *gatc 459 Restriction... Bangalore Genei, EU...
» Metadata Configuration Auto Load Analysis Clal atcgat 2 *cg 239 Restriction...  Bangalore Genei, EU...
NCBI Conflguratmn Graphic Display EcoRI gaattc 1 *aatt 459 Restriction.. Bangalore Genei, EU...
Set Page Size PictureType HindIl aagett 1 “aget 459 Restriction... Bangalore Genei, EU...
Necol ccatgg 1 *catg 459 Restriction...  Bangalore Genei, EU...
Pstl ctgcag 5 tgca™ 4039 Restriction.. Bangalore Genei, EU...
Smal cccggg 3 ~ Blunt Restriction...  Bangalore Genei, EU...
Xmal ccoggg 1 *cogg 459 Restriction.. Bangalore Genei, Ne...
Configure List
Permitted Terminus Types
5 El Blunt
Occurrence (# of sites)
@ All ) Single ) Double ) >2 () Exact:
Ignore RENs having (# of sites)
) Less Than: Mare Than:
Ignore RENs cutting outside region Ignore RENs cutting inside region
From: To: Frem: To:
Load from file... ] [ Save to file... ] [ Save Settings As Remove Saved Settings
OK ] [ Cancel

ORFs

48

1. Check the ORFs check box.

2. Configure the ORF Parameters for specifying how the open reading frames (ORFs) are
displayed:

a.

In Start Codons and Stop Codons fields, enter start and stop codons for the new
OREFs.

Click the Default Start & Stop button to set the start and stop codons to the
following conventional values:

e Start codons—ATG, GTG

* Stop codons—TAA, TGA, TAG.
Check the Include Stop Codon in ORF box if you want the stop codon to be

considered as a part of the ORF. Otherwise, the stop codon is not considered as part
of the ORF and is not included.

3. Select the ORF Type.
* Complete: The Complete check box is selected by default.

a.

b.

In the Minimum Size field, specify the minimum size in base pairs. The default value
is 150 and can be changed as per requirement.

Check the Nested check box to look for nested ORFs. These are ORFs that occur
within the main ORF.
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Incomplete:

a. Check the Incomplete check box and in the Minimum Size field specify the
minimum size in base pairs to display the incomplete ORF.

b. Check the Undefined Start/Stop check box to search for ORFs with undefined
starts, stops or both.

c. Check the Nested check box to look for nested ORFs.

Note: An ORF with an undefined start is one that has a stop codon at the end but no
corresponding start codon in the same frame.

An ORF with an undefined stop is one that has a start codon but no stop codon in the same
frame.

Incomplete ORFs are displayed as a dashed arrow in both the Graphics and the Sequence
Pane. Complete ORFs are displayed as solid arrows.

Select the Permitted Terminus Types check boxes to filter the types of RENs displayed.
You can select from:

[ ] 5 4
L] 3,
e Blunt

Click OK to submit the ORFs Setup Option edits or Cancel to exit the Preferences dialog
box.

The ORFs Setup dialog box looks like this:

Setup Options Configure ORF Parameters

Feature Map Stant Codons: | ATG GTG
Sequence

Restriction Map StopCodons: | TAATGATAG

ORFs

T otitsSetup Default Start & Stop
Auto Lozd Analysis [ include stop Codon in ORF
Graphic Display
PictureType R
(ORFs which have both start and stop.
] Complet: i
CMEIEE odons defined sz above)
Minimum Size | 150 bp  [Nestsd
D\nmmp\eta [ORFs which do not have both defined

startor stop codons)
Minimum Size bp

Undefined

Lozd fromfile. H Savetofile. ][ Save Settings As

Auto Load Analysis 1.

Check the Auto Load Analysis check box to specify the analyses to be shown in the
Sequence and Graphics Panes.

From the Available Analyses Results Subsets drop-down box, choose the Vector NTI
Database subset of saved analyses you want to display.
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3. Click the button to move the selected subset into the Load Analyses Results from
Subset section. All analyses listed in this subset are shown in the Molecule Viewing
window. Use the button to remove the selected subset.

Note: Click to remove all the selected subsets in a single click.

4. Click OK to submit the Auto Load Analysis Setup Option edits or Cancel to exit the
Preferences dialog box.
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The Auto Load Analysis Setup dialog box looks like this:

Setup Options.

Customize Analysis Results from Subsets

Display Profile setup options

] Analysis Results (MAIN)

[0 Analysis Results (MAIN)

-g -.A .-v

Lozd fromfile. ] [

Savetofile

] [ Save Settings As

Cancel

1. Check the Motif Setup check box to display the motifs map.
The motif maps display has two tabs: Manage Motifs and Manage Parameters

2. Click Manage Motifs to view the Manage motifs display.

The Manage Motifs display includes the following panes:

* Available Motifs: includes motifs already chosen for a search

* Selected Motifs: includes motifs moved from the Available Motifs pane

* Motifs Properties: displays properties of the motif selected in the Available Motifs pane

Setup Options
Feature Map Manage Motfs | Manage Parameters
[#] sequence i
Restictn Availzble Motits Selected Motifs
[ orss i
La%>
Auto Lozd Analysis MatifName Sequence Description MatifName Sequence Description
Graphic Displzy 3'RACE AdapterP... GGCCACGCGTCE... 3'RACEAdspter
PictureType 4 (i
GEEGACAAGTTT,
... GEGGACCACTT.
M13Forward [20]  GTAMMACGACGG...  Universalforwar,
Mi3Reverse  CAGGAMMCAGCT.. Uriversalrevers
PRML AACGEAGTCAGG...  Sense primerfor
PRMZ ATCOGTTAGCEAG... Antisznse prime
SPGPromoter Pri.. GATTTAGETGACA.. Invitogen SRS Fr
T3 Promoter ATTABCCCTCACT.. Universal pimes
T7 Promoter Frimer TATACGACTCAC... InvtrogenT7Frg
Uriversal Amplif.. CUACUACUACUA... Uriversal Amplif
V5Reverse ACCGAGGAGAGE... Reverse primerf
f
¢ s |@ N
Load romfile. H Savetofil H SaveSettingsAs
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Note: Except for General, all other tabs in the Motif Properties pane appear disabled
when a motif is selected in the Available Motifs pane. Only when you use the Add and
Edit tools, to add or edit motif respectively, the other tabs are enabled. For instructions on
using the other features in the Motif Properties pane, refer to “Create an oligo” on page 24.

a. In the Manage Motifs display, move motifs from the Available Motifs pane to the
Selected Motifs pane using the button.

You can move back a motif from the Selected Motifs pane to the Available Motifs
pane using the button.
b. In the Available Motifs pane, click
— - to add new motifs
— @ {0 edit selected motifs
— ¥ to initiate an analysis of a selected motif

— X to delete a selected motif

Click Manage Parameters to view the Manage Parameters display.
The Manage Parameters display includes the following panes:

Find Sites

Similarity For Ambiguous Nucleotides

Sort By

Strand(s) to Search

Ignore Motif Sites outside region

Ignore Motif Sites inside region

Manage Motfs | Manage Parameters
Find Sites
(O BestFit: Similarity For Ambiguous Nudeotides

Q Minimum
(&) Similarity Threshold 100 ®
A
Waximum Numbar ofSites: | 10
© maximum
[tast | 10| Nucleotides Must Have 100% Similarity
Sort By Strand(s) to Search
(® MatifName {0 Number of Sites. Direct Complementary

Ignore Motif Sites outside region: Ignore Motif Sites insice region

From: Ta: From: Ta:

a. In the Find Sites pane, specify the similarity between motif and molecule sequence
for the motif’s site to be accepted. Choose between the Best Fit and Similarity
Threshold radio buttons.

* Best Fit selects only those motif sites that received the best relative score.

* Similarity Threshold displays all motif sites that have a similarity more than
or equal to the similarity you specify in the Similarity Threshold box.
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 To filter out all the motif sites that do not meet the specific requirement for 3’
end similarity, check the Last box and enter the number of nucleotides on 3’
end that should have 100% similarity.

Note: Any motifs that have more sites than specified in the Maximum Number of
Sites box are displayed as grayed-out folders in the Text Pane; they are not displayed
at all in graphics or Sequence Panes.

b. In the Similarity For Ambiguous Nucleotides pane, specify the acceptable
similarity between ambiguous nucleotides (if any).

Select from Minimum, Average, and Maximum radio buttons. The buttons indicate
the minimum, average, and maximum possible similarity that will be calculated
respectively for any nucleotide pair. For instance, if you are calculating similarity
between N and A, then the average similarity is 25%, the minimum similarity is 0%,
and the maximum similarity is 100%. In case of R and A they are 50%, 0%, and
100%; in case of R and T—0%, 0%, and 0%. For clarification of these IUB
nucleotide symbols, refer Appendix A.

N-N N-R N-A R-W R-A R-T
Maximum 100 100 100 100 100
Average 25 25 25 25 50
Minimum 0 0 0 0 0

c. Inthe Sort By pane, select the motifs sorting procedure to be used for the Motifs
folder. Choose between the Motif Name and Number of Sites radio buttons. Motif
Name sorts motifs alphabetically while Number of Sites sorts motifs by their number
of sites on the molecule.

d. In the Strand(s) to Search pane, select or deselect the Direct and/ or
Complementary check boxes to specify the strand(s) to be searched.

e. In the Ignore Motif Sites outside region/ Ignore Motif Sites inside region panes,
specify additional limitations on the motif sites to be displayed.

* Specify the Ignore Motifs Sites outside region to display only those motifs
located inside the region.

*  Specify the Ignore Motifs Sites inside region to display only those motifs
located outside the region.

4. Click OK to submit the Motifs Setup Option edits or Cancel to exit the Preferences dialog
box.
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Graphic Display 1.
2.
3.
4.
54

Check the Graphic Display check box to view the Graphics display editing features.

You can edit the graphical styles for graphical map elements directly from the Display
Setup dialog box (within Preferences) or in the Graphics Pane in the Graphic Editing
Mode.

In the center pane, elect the DNA-RNA (or Protein) feature to be edited.

= 1 DMARMAFeatures ~
£ -10Signal
] -35signal

]

] 5'uTR

B Allele

Ij Attenuator —
Ij C-Region

E CaATSignal

£ cos

Ij Cellular

Ij Centromere

£ Conflict

Ij D-Loop

Ij D-Zegment

Ij Enhancer

Ij Exon

] GCsignal

£ Gap

Ij Gene

Ij Glycosylation Site
Ij Homeodomain
Ij Inzertion

Ij Intron

Ij Jl-Segment
=R A

In the right hand side pane, select the Label from the Style drop-down menu. To add a new
label, click More...

Test: | @N |
Subsitution: ! @N signal/enzyme/matifimolecule name | % |
Font: | Arizl 9, Bold, RGB(D, 0, 0) | D

o J[ cna |

In the Label Properties dialog box, enter the Text

Select the Substitution from the drop-down menu and click Insert
Click ... to edit the font.

Click OK

Select the Connector from the Style drop-down menu. To add a new connector, click
More...

® Line Properties fgl

oo (]

o J[ e ]

In the Line Properties dialog box, select a pattern from the drop-down menu

Select a color from the Color palette
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* Click OK

5. Select a Symbol from the Shape and Style drop-down menus. To add a new style, click
More...

* Style Properties g|

Shape

Line
Pattern: | ——————— &
Fill
pattern: | [N~

o J[ e ]

* In the Style Properties dialog box, set the Shape, Line, and Fill properties
« Click OK

6. Click OK to submit the Graphic Display Setup Option edits or Cancel to exit the
Preferences dialog box.

The Graphic Display Setup dialog box looks like this:

[= ] DNARNAFesturss -~ Label
£ osial styie: | @N Signai Lsbel & [more

«

Style: | ———— Siznal Label | [ more

Styl Shape 1 || Mo
Preview
Sample
|
sample
30bp
< >
v
wosmomtia. | [ sevaroma

Graphic Edit Mode: Formatting and Annotating Pictures

Vector NTI™ Express Software has two modes of operation in Graphics Panes.

* Molecule Editing mode (default) in which the Graphics Pane serves as a visual
environment for viewing and editing the content of a molecule itself. In molecule editing,
you are changing the nature of the molecule map and sequence. Selecting DNA molecule
fragments for Construction and Design also take place in Molecule Editing mode.

» Graphic Editing mode where you can edit the graphical representation of an image such
as format and arrange individual graphics symbols and labels. This mode is useful for
preparing publication-quality figures of the molecule.
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When in Graphic Editing mode, Vector NTI™ Express Software changes the way it selects
objects in the Graphics Pane: the elementary units of selection are graphics objects like
labels and symbols, not elements of the molecule content. In Graphic Editing mode, you
can reposition and reformat labels and symbols, hide objects to prevent them from being
displayed, and format multiple objects at once using centralized style sheets.

Note:

If you intend to edit the molecule itself, it is recommended that you perform that first
before you format molecule graphics.

Graphic editing changes are not saved in database, but in a Molecule Document file.

To activate Graphic Editing Mode, in an active Graphics Pane, click Graphic Edit ( '#z) on
the toolbar.

All of the following operations are performed in Graphic Editing mode.

Formatting Objects on the Graphical Map

1.

To format an object in the Graphics Pane, select the object by clicking on it or its label.

Selected objects in Graphic Edit mode are displayed with selection boxes or handles at
each corner. If this is not the case, check to make sure the Edit Graphic is depressed.

When the graphics objects to be formatted are selected, select Properties from the
associated shortcut menu.

In the Properties dialog box, select Line, Fill, or Text attributes (if a label is selected). If a
single symbol is selected, you may also change its Shape.

On the Properties tabs, select the pattern and color for Lines and Fill for selected graphics
objects. On the Shape tab, click the down arrow for selections. Click OK.

Note:

Lines associated with symbols are the lines that surround the main symbol. Lines
associated with labels are the droplines connecting the labels to its corresponding symbol.

Fill refers to the pattern and color with which the selected symbols are filled. Changing a
symbol’s filling does not affect the formatting of the line around that symbol.

The Default Shape option forces Vector NTI to assign the default shape to the given
symbol. You can edit the association between the element type and the default shape/style
in the Graphics Display Setup dialog box accessible from the Display Setup dialog box.
You cannot undo the Shape formatting.

e .

* Properties. EJ
Shaps
srape: | TR
Line

Pattern,

v

If you have selected label(s), the Properties dialog box includes a Text field.
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5. In the text box, enter ordinary text or choose from a variety of special codes that are
converted into information about the symbol to which the label is attached. To insert a
substitution code, choose the code from the Substitutions box and click Insert. The code
is inserted at the current caret position.

This substitution model allows assignment of a single text “style” to all labels of a certain
kind. For example, if the text attribute for all restriction sites is “@N (@S)” then the actual
label for a Smal site 5354 bp will look like “Smal (5354)” with the REN name and site
position substituted for @N and @S. You might want to experiment with the different
substitution models.

Using the Font button on this tab, choose the font, font style, font size, effects, and display
color attributes of labels you selected. Attributes of currently selected font are displayed to
the right of the Font button.

Note: The font size you choose is not necessarily equal to the font size on the screen or on
the printed output. Displayed objects are stretched and shrunk as the picture magnification
is changed.

Annotations

Annotations are elements of the graphical representation of the molecule only and are not stored
in the database. To save an annotation, you need to save the display window as a Molecule
Document. To associate text information with a molecule itself, not its temporary graphical
representation, use the Comments or User Fields described in Chapter 1.

1. To insert a text annotation on a graphical map, click Add Annotation ( & ) in the
toolbar.

2. In the Annotation dialog box, enter the text of a new annotation label. Click OK to return
to the Molecule Display window where the annotation is highlighted and selected with
handles.

3. Click and drag it to the location you choose in the Graphics Pane.
You can move annotations and change their font and formatting using the label formatting

techniques described above.
Deleting Annotations

1. To delete an annotation, select it in the Graphics Pane, and select Edit » Delete
Annotation.

2. To delete an annotation from a Text Pane, click the annotation subfolder to select its line,
right-click, and select Delete Annotation ( E ) or select Edit » Delete Annotation.

Note: Annotation subfolders are the only folders of the Text Pane that can be deleted.

Undo and Redo

You can undo/redo movement and formatting of graphics objects, redefinition of styles, etc.
Undo/Redo also works in the Sequence Pane.

* Toundo an action, press Ctrl+Z or right-click Undo.
* To redo an action, choose Ctrl+Y or right-click Redo.

Changing the Sizes And Shapes of Symbols

1. To change the size or shape of a symbol, click Graphic Edit ( a#j ).
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Note: You cannot modify a graphic unless the Graphics Pane is in Edit Picture mode.

Select the object to be changed with a mouse click. Black drag boxes will appear at its
corners. Move the cursor to any drag box, changing it to a thin four-headed arrow (.« ).
Click and drag the black box, causing the symbol to change shape and/or size. Release
the mouse when the symbol has the new shape you want.

Il (Basg)
1(6838)

Moving Objects on the Graphical Map

1.

To move a graphics object around the Graphics Pane, select the symbol or label. When the
cursor placed in the middle of the selected object turns into a four-headed arrow (C%)),
click and drag the object to the new location.

As labels are dragged, their droplines follow, tracking the connection to the object to
which they refer.

Most symbols representing features, restriction sites, etc., do not move completely freely
around the graphical map. They do move freely perpendicular to the “sequence” bar/ring,
but Vector NTI™ Express Software prevents them from moving parallel to the sequence
bar without your permission. This is to keep the objects in the places corresponding to
their actual locations in the nucleotide or amino acid sequence.

To move a symbol parallel to the sequence bar of a graphical map, press and hold CTRL+
SHIFT and drag the object.

Note: This does not change the coordinates of the feature in the Feature map. To change
the coordinates you need to edit the feature in the Molecule Editing mode described in
Chapter 4.

Changing the Display Order Of Overlapping Graphics Objects

To change the display order of overlapping graphics objects,

1.
2.

Select the overlapping graphic objects.

Right-click on the editor, and select Bring To Front or Send To Back or the
corresponding commands from the shortcut menu.

Note: To make these changes, the Graphics Pane must be in Graphic Edit mode.

The following image demonstrates the results of bringing the DNA ring to the front of a
circular molecule display:
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Select Al Cirl+a

all (4034) BamHI (=
Properties ...

Style ...

Copy Style
Paste Style

Bring To Front

Send To Back

Find Sequenge Ctrl+F

Styles

A style is a named set of formatting attributes for graphics objects. Styles in Vector NTI™
Express Software work much the same as they do in most word processing programs. Styles
provide a convenient and powerful way to organize the formatting of graphical maps.

Each style contains one or more of the following attributes: line, fill, text, and shape.

Although Vector NTI™ Express Software has standard styles for symbols and labels, you can
also define your own. Once created, styles can be saved together with other parameters in the
Display Setup Profile or in Vector NTI Setup files.

To learn what style a graphics object has
1. Turn on the Graphic Editing mode.

2. Select the object or Style from the shortcut menu.

The style box in the Picture Element Style dialog box shows the style of the selected
object. If more than one object is selected, the style box shows the style of the last object
selected. The last selected object is displayed with small squares around it.

Assigning Styles to Graphics Objects
To assign an existing style to a graphics object,

1. Select the object(s) to which you want to assign a style and select Style from the shortcut
menu.

2. Inthe Style box in the Picture Element Style dialog box, select an existing style from the
pull-down list, or type a name, and click the OK button.

If you select an existing style or type its name, that style is assigned to the selected
graphics object(s), and the object(s) assume its format.

If you type a name that is not in the style list, a new style with the format of the currently
selected object(s) is created. If the selection includes more than one graphics object, a
newly created style contains only those attributes that are the same for all selected objects.

A style is the base format for a graphics object. You may make additional formatting changes to
graphics objects using the methods described in preceding sections.
Redefining a Style’s Format

To redefine the style of a graphic object, select the object,

Vector NTI™ Express Software User Guide 59



60

Molecule Editor

Display Profile setup options

1. Open the Properties dialog box, from the shortcut menu and make the desired changes for
the object and click OK.

2. Select Style from the shortcut menu.

3. In the Style drop-down menu, the name of the current style is displayed. Click OK to
apply the new format to an existing style.

In the Reapply Style dialog box that opens, choose the redefine operation you wish to
occur, and click OK:

% Reapply Style g|

Style: bhape 3
Options
@ Redefine the style using the selection 35 an example?

O Return the formatting of the selection to the style?

o J[ e ]

To accomplish the same end, select Redefine <name> Style by Example or the corresponding
command from the shortcut menu.

+ If you choose the Redefine Style option, any objects (even unselected ones) that currently
have that style will automatically change format to reflect the style’s new settings.

» Ifyou choose the Return Formatting to Style option, then the selected objects’ format is
restored to that Style’s format. Edit » Undo or the Undo button restores the former style.

Copy and Paste Styles

Once you have modified a symbol or label with a new format, you can easily reformat other
objects with the same format.

1. Select the modified object, and select Copy Style from the shortcut menu associated with
the modified object.

2. Move the cursor to another feature or label, and select Paste Style from the shortcut menu.

Saving Styles

The set of the styles and Standard Arrangement parameters appearing in the Molecule Display
Window are a part of the Display Setup settings.

To save a display window’s current styles,

1. Click Display Setup () n the Window toolbar and choose Display Setup from the
drop-down menu.

2. 1Inthe Display Setup dialog box, there are two options for saving styles:

» Save Settings As saves all the settings in Display Setup. The settings are given a
name that is then listed in the Display Setup drop-down menu. Properly saved Setup
Profiles are easily retrieved and applied to display windows. Click this button and
enter the name you want to assign to the current settings.
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» Save To File saves current graphics display settings that you have defined. They are
not as easily retrieved as when you use the Save Settings As option. Use this option
as an example, when you are preparing graphics for publications and wish to transfer
formatting instructions from one display window to another. In the standard File
Save dialog box, choose a file name for current styles and Standard Arrangement
information.

The Saving Styles are divided into two types:

*  Molecule Document Files: In this saving style, you can export the file after editing. Go to
File » Export to export the edited file.You can only use the DNA/RNA Molecules
Document or the Protein Document file format. In the absence of these two file formats,
the Vector NTI™ Express Software will prompt you with the message that the Display
Settings will not be saved.

* Create Molecule Shortcut: In this saving style, you can create a shortcut that contains the
Display Settings configured in a non-graphical editing mode that can be saved. Changes
done in the graphic edit mode will not be saved into the Molecule Shortcut file.

Loading Styles
To apply a saved Display Profile to a Molecule Display window,

1. Choose a profile entry name from the list in the Display Setup drop-down menu or in the
Settings Profile drop-down menu in the Display Setup dialog box.

2. When you make the selection, Vector NTI™ Express Software loads the styles as well as
other settings from the profile but does not apply them to the active window until you
click the OK button.

3. Modify the settings further, if you like; click OK to accept the new setup or click Cancel
to leave the current window’s settings unchanged.

Change the Arrangement Setup

The Vector NTI™ Express Software automatically rearranges the symbols and labels on the
graphics map when you change the set of restriction enzymes, edit the functional map of the
molecule, etc. This is called the Standard Arrangement.

Go to Toolbar in the Molecule Editor and click |# Standard Arrangement or by selecting
Standard Arrangement Item from the Molecule Editor Shortcut menu.

Standard Arrangement repositions all the elements back to the original default position.
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Picture type 1. Check the PictureType check box to view the type of the picture in the Preview pane.
2. Select from Linear and Circular Picture Type radio buttons.

3. Click OK to submit the PictureType Setup Option edits or Cancel to exit the Preferences
dialog box.

Note: The Picture Type Display Profile setup option is applicable only to DNA/RNA
molecules. Protein molecules can be displayed only in the Linear style.

The PictureType Setup dialog box looks like this:

Figure 1 Linear Picture Type

Setup Options
Feature Map Picture Type: () Linear () Circular
Restriction Map
[] ores sample
[ Motifs Setup |
Auto Load Analysis |
Graphic Display
PictureType

b &

sample
30bp

Load from file... ] [ Savetofile... ] [ Save Settings As

Figure 2 Circular Picture Type

Setup Options
Feature Map Ficture Type: () Linear (&) Circular
Sequence Freview

Restriction Map =
[] ores

[] wetifs setup

Auto Load Analysis
Graphic Display
PictureType

Load from file... ] [ Savetofile... ] [ Save Settings As
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Enter or edit a sequence

Enter or edit a sequence

Enter a sequence

Select a sequence

Cut or copy a
sequence

Paste a sequence

Replace a
sequence

Delete a sequence

The molecule sequence is displayed in the Sequence pane, and a graphical
representation of the sequence is displayed in the Graphics pane.

1.

2.

3.

To enter a new sequence, click on an insert point in the Sequence pane and begin
typing.
The Edit Sequence dialog will open, displaying your typed sequence.

Edit Sequence §|

Insert sequence at 235bp

235 RACCGTACGECE TRRCGRTCGR CET|
TECATECCEC  ATTGCTAGCT GCR

[ OK ] [ Cancel

Continue typing and click on OK to insert the sequence.

To select part or all of a sequence:

Drag your cursor over the desired portion sequence in the Sequence pane or
Graphics pane.

Click on a feature in the Graphics pane or Feature Map that encompasses that
sequence.

Click Ctrl+a or right-click and select Select all to select the entire sequence.

To cut a sequence, select it in the Sequence or Graphics pane and click Ctrl+x, or
right-click and select Cut, or select the command from the Edit menu. You will be
prompted to remove the sequence.

To copy a sequence, select it and click Ctrl+c, or right-click in the Sequence or
Graphics pane and select Copy, or select the command from the Edit menu.

. To paste a sequence from the clipboard, click on a particular insertion point in the

Sequence or Graphics pane and click Ctrl+v or select Edit > Paste.

The Edit Sequence dialog will open, displaying your pasted sequence. Click on
OK to complete the action.

To replace part or all of a sequence, select it in the Sequence Pane and type or paste as
described above.

To delete all or part of a sequence, select it in the Sequence or Graphics pane and click
the Delete key or right-click and select Delete.
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Reverse a
sequence

You can reverse all or part of a sequence:

1.

Select all or part of the sequence in the Sequence or Graphics pane.

2. Right-click and select Reverse Selection to Complementary.

Molecule features

Create a molecule
feature

64

Molecule features are regions of a DNA or protein sequence that you define and
annotate. The feature is then displayed in the Graphics pane and listed in the Feature
Map.

Typical DNA molecule features might include coding regions, specific ORFs, primer
binding sites, etc. Protein molecule features might include structural features, binding
sites, functional domains, etc.

To create a molecule feature:

1.

Select a portion of the molecule sequence by dragging in the Graphics pane or in
the Sequence pane.

Right-click and select Create feature from selection.

In the Feature dialog, select a category from the Feature Type list. Various
miscellaneous categories are available under Misc.

Feature dialogs for DNA (left) and protein (right)

Feature 7‘ Feature &‘

FeatureType Feature Name: FeaturaType: Feature Name:
[% cos Al | cca 120 Bond Madifications. A
[® cellutar Description: (13 PostTransiational Mogifi | pascription:
[* centromere
(¥ confiice
[+ D-Loop /RNABinding
[ Dsegment [@3 Basic
[# Enhancer [#5) KmE-80x
(¥ Exon [#5] Homeodomain
(% sesignal [®9 HTH
[#4 Glycosylstion site [®4 zinc Finger
[+ Homeodomain [®9 DMA/RNA Binding

Location
[+ ioNa (23 Metal Binding
[* Insertion o S0 (23 other ginding (=i
[* 1ntron T | 813 (2 Other Functicnal From: | 108
< ine v
[#4 Jsegment = Complementary . [@4 Cnnne[[m,?enﬂﬂa’ . 155
[+ Leucine Ziooer Domain
Annctations Annotations
Key Value Add Key Value Add
Life Technalogies 10800
o e =] o= ]

4. Enter a Feature Name and optional Description.

5. The Location range is auto-populated based on your selection. Enter a different

range in the fields if desired.

6. For a DNA feature, select the Complementary checkbox if the feature is located

on the reverse strand.

7. Click on Add or Delete to add or remove Annotation keys. When adding a key, a
blank key is created in the table; type to replace the text.
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Select a feature

Hide or display a
feature

Edit or delete a
feature

Restriction Analysis

8. When you are finished, click on OK. The feature will displayed in the Graphics
pane and in the Feature Map.

To select a molecule feature, click on it in the Graphics pane or in the Feature Map.

To hide a feature or group of similar features, deselect the appropriate checkbox in the
Feature Map. To re-display it, re-select the checkbox.

To edit a feature, right-click on it in the Graphics pane and select Edit feature. The
Feature dialog will open.

To deselect a feature, right-click on it in the Graphics pane and select Delete feature.
You will be prompted to confirm the deletion.

Restriction Analysis

You can identify the restriction sites in a DNA/RNA sequence for hundreds of
restriction enzymes.

To begin, with a DNA/RNA molecule open, click on the Restriction Analysis button
on the Analysis toolbar.

Vector NTI™ Express Software User Guide 65



2

Molecule Editor
Restriction Analysis

The Restriction Analysis tool includes commands for selecting and configuring a list of

restriction enzymes, and running the analysis.

¥ Vector NTI Express =] B
File Edit View Curate Discover Design Confirm Tools  Help
~
< GEYEH O I: =
Analysis Results 0 GNGS5 2 = O | 5F Restriction Analysis T
Restriction Map Configure Restriction Enzymes =
Apall (GTGCAC): 1 sites P PR—— ot oy - . . —
val (CTCGGG) 1 sites ot (456) ame ecognition String uts After  Ovethang  En nzyme Ty... [
Hindlll (AAGCTT): 1 sites GHG Apall gtgeac 1 *tgca 4(5)  Restriction.. Minotech Biotechn...
Pstl (CTGAG): 2 sites bGs GNGS GHa Aval cyegrg 1 *yegr 4(5)  Restriction.. Bangalore Genei, EU.. 53
4 Non-Cutting Enzymes ks solrce - BamHI ggatec 1 Agate 4(5)  Restriction.. Bangalore Genei, EU.. g
EcoRl (hz3) Apall (s08) st (bkb)  GheS Hi Clal atcgat 2 “cq 2(5)  Restriction.. Bangalore Genei, EU. -
Smal | EcoRl gaattc 1 ~aatt 4(5)  Restriction.. Bangalore Genei, EU.. ¥
Neol HindIl aagett 1 raget 4(5)  Restriction.. Bangalore Genei, EU.. &1
BamHI Neal ceatqg 1 Acatg 105 Restriction... Bangalore Genei, EU... o
Kmal Pstl cigeag 5 tgea” 43 Restriction... Bangalore Genei, EU... &
Clal Smal cecagg 3 ~ Blunt  Restriction.. Bangalore Genei, EU... |
f Xmal cceggg 1 "ccgg 4(5)  Restriction.. Bangalore Genei, Ne..
7 T
ARR
Configure Li %
GNGS Permitted T b c
ermitted Terminus Types
698bp .
Occurrence (# of sites)
© All O Single () Double ©)>2 () Exact:
Ignore RENs having (# of sites)
© Less Than: More Than:
Ignore RENs cutting outside region Ignore RENs cutting inside region
From: To: From: To:
e B J U [CourerNew |10~ Background color | Font color I
1 CACABACTGG GAGGAABACT GAGACCTCCT GGTACCCGCC GCCGGGCCIT TTAGARAACTC CCACARAGCTC TGCCTTCCCT CCCTGGTCCT CTTCAGACCC -
GTGTTTIGACC CICCITTIGA CICIGGAGGA CCATGGGCGG CGGCCCGGAA AATCTTTGAG GGTGITCGAG ACGGAAGGGA GGGACCAGGA GAAGICTGGG M
Aval (133)
101 CCICTTAGIT CITCGCGGCT AACGGCICGC GCTCGGGGCC GGGTGIGGAG CTGGAACAGA GGGCIGGCAA GGCGCGCATC GGACCGAGGG TGGAGCCGCT L
N GGAGAATCAR GAAGCGCCGA TIGCCGAGCG CGAGCCCCGG CCCACACCIC GACCTITGICT CCCGACCGTT CCGCGCGTAG CCIGGCTCCC ACCTCGGCGA 3
T 201 GAGCACAGAR CCGGAAACTT AGAGACAAAG TTCGGAGCCC CGCCCCCGCC GCGCGCCGCT GAGTTGICTG GCCCCGCCGA CCCACGGCCC  ACGACCCACC
Feat M CTCGTGTCIT GGCCTTTGAR TCTCIGITTC AAGCCTCGGG GCGGGGGCGG CGCGCGGCGA CTCAACAGAC CGGGGCGGCT GGGTGCCGGG TGCTGGGTGG
ure Map B
Apall
Analysis Results 301 GACCCACGARA TCGGCCCGGC CGTCGCGTGC ACCATGTICTG GCTCCTCCAG CGTCGCCGCT ATGAAGAAAG TGGTTCARACAR GCTCCGGECTGE GAGGCCGGAC
CTGGGTIGCTIT AGCCGGGCCG GCAGCGCACG TGGTACAGAC CGAGGAGGIC GCAGCGGCGA TACTICITTIC ACCAARGITGT CGAGGCCGAC CTCCGGCCTG
» 23l (433 Patl_(456)
T 401 TCRAACCGRORT ARZAGTTTOC CAGGCAGOTE  CAGACTTGRRR ACAGTTCTET CTGCAGARTE  CTCRACATGRE COCTOTROTE  ACTRGAGTAT CTTCRAGTAC o
194 bp

Selecting enzymes

for analysis

Configuring the
enzyme list

66

e To clear the list, click on Clear Selection.

A default list of restriction enzymes to be used in the analysis will be selected.

Click on enzymes in the list to select or deselect them.

To select all the enzymes in the list, click Select AlL

To configure the enzymes in the Restriction Analysis tool, click on Configure List.
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2. Use the commands in the Select Restriction Enzymes dialog to add or remove the
selected enzymes, then click Apply.

ﬁ Select Restriction Enzymes @
Subset Selection
] Enzymes (MAIN)
Filter
End: Enzyme Type: Suppliers: |[All -
Available Enzymes Selected Enzymes
[7] Select / Deselect All
Name Recognition String Cuts After * MName Recognition String Cuts After *
[ Aad cacctge 11 Apall gtgcac 1
[ Aatl gacgtc 5 Aval cycgrg 1
[7] Acc651  ggtacc 1 BamHI ggatce 1
[[] Acd gtmkac 2 Clal atcgat 2 E
[ Acell cagctc 13 EcoRl gaattc 1
[ Aci cege 1 HindIl aagctt 1
[ Acl aacgtt 2 plal ceatgg 1
[ Acul ctgaag 22 ZSHI ctgeag 2
[ Afel agcqct 3 k% "r'rTa-_ cccg?g - X
“ 1 G 4 1 ¢
OK ] ’ Cancel

Filter the analysis To filter the analysis results by the terminus type of the restriction cut site, select or
results deselect the checkboxes under Permitted Terminus Types.

Note: 5" and 3’ refer to the overhang of the resulting cut site, e.g., with 5" deselected,
restriction sites with 5" overhangs will be removed from the analysis.

Ignore RENs Having Less Than/More Than ... Sites hides restriction sites that do not
fall within the range of the specified number of cut sites. Such RENs will be listed but
deselected in the Restriction Map in the Analysis Results. They will not be displayed at
all in the Graphics and Sequence panes.

Perform the When you have made your selections, click on Run. The sites will be displayed in the
analysis Graphics and Sequence panes and listed in the Analysis Results.
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ORF Finder

Define start and
stop codons

ORF Types

68

The results of Restriction Analysis are saved with the molecule.

~ e
BssSI (zo10) At
Acl (ze77) 7 ' ;
bla promoter
BssSI (2603) o
Acul (z013) BetAP] (z400) attR3
Aatll (2660) \\\
Drdl (2406)
M13 (-40) forward primer
M13 (-20) forward primer
—_ - - v
< ¥

GACTGTARAT ATRRCGEEEIC TIGTAGICCAR ATTACCECAR ARACTACARGT ARRRCGCECCR
Bstxl

801 CRCARCTGECC ATATCGEIGE TCATCATGCE CCRGCTITICR TCCCCGATAT GCRCCRCCEE
GIGIGACCEE TATAGCCACC ACGTAGTACEC GEICGARACGT AGGEECTATA CEIGEIGECC

To identify ORFs in a DNA or RNA sequence, click on the ORF Finder button | g
in the Analysis toolbar of the Molecule Editor. =

The ORF Finder tool contains settings for identifying ORFs within the sequence.

b-d
StartCodons: | AT TG 0-a
Stop Codons: TAATGATAG 1
Default Start & Stop &-I.I_
AR
nclude Stop Codon in
[#] Include Stop Codon in ORF |;=¢>=>
ORF Types __
. T
[CRFs which have both start and stop
v Ci let: . AAR
Smplste codons defined as above)
M
Minimum Size | 150 bp  [¥]Nested Fod
[ORFs which do not have both defined ggf
start or stop codons)
Minimum Size bp L:
Undefined =1
e
=]
Spkdey

In the Start and Stop Codon fields, enter start and stop codons for the new ORFs.
Click the Default Start & Stop button to set the start and stop codons to the
following conventional values: Start codons—ATG, GTG; Stop codons—TAA,
TGA, TAG.

Check the Include Stop Codon in ORF box if you want the stop codon to be
considered as a part of the ORF. Otherwise, the stop codon is not considered as
part of the ORF and is not included.

Complete: The Complete check box is selected by default and in the Minimum
Size field the minimum size in base pairs is specified as 150. This can be changed
according to your requirement. Check the Nested check box to look for nested
OREFs. These are ORFs that occur within the main ORFE.
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¢ Incomplete: Check the Incomplete check box and in the Minimum Size field
specify the minimum size in base pairs for the incomplete ORF to be displayed.
Check the Undefined Start/Stop check box to search for ORFs with undefined
starts, stops or both. Check the Nested check box to look for nested ORFs.

Note:

* An ORF with an undefined start is one that has a stop codon at the end but no
corresponding start codon in the same frame

* An ORF with an undefined stop is one that has a start codon but no stop codon in
the same frame.

* Incomplete ORFs are displayed as a dashed arrow in both the Graphics and the
Sequence Pane. Complete ORFs are displayed as solid arrows.

Perform the Click on Run to perform the ORF analysis. The ORFs will be marked with directional
analysis arrows in the Graphics and Sequence panes and listed in the Analysis Results.

The results of ORF analysis are saved with the molecule

!

pDESTR4-R3\Vector\ll
4555bp ¢

CIGACATITZ TATICCCCARG RACATCRGET TRATGECEIT TITGAIGICR TITICECEE]
GACTGTARRZAT ATRRGEEEIC TIGIAGICCR ATTACCECARR RRACTACRGT ARRRGCECCE

801 CARCARCTGECC ATATCEEIGE TCATCATGCE CCRGCITICR TCCCCGATAT GCRCCRCCEC
GIGIGACCEE TATAGCCACC ACGTAGTACEC GEICGRRACGT AGGEEECTIATR  CEIGEIGECC

By default, ORFs are displayed for the direct and complementary strands. If single-
stranded sequence is displayed, only the ORFs for that strand are shown.

Translation tool

To translate a RNA or RNA sequence into amino acids, click on the Translate
button in the Analysis toolbar of the Molecule Editor. ATG
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Translation tool

Translation results

70

The Translation tool contains settings for translating the sequence.

b-a
gl
Select Genetic Code:
UNIVERSAL ¥ 1
-
]
Select Translation Source e
@Dire:tStrand OCDmplementar\rStrand %'
O & Frame Translation O Translate ORF's T
AR
Translation Frames oo
ATE

I:‘Translate into new Protein SIS

1. Select the genetic code for the desired organism to use as the basis for the
translation from the Genetic Code dropdown list. For more information on
genetic codes, visit www.ncbi.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c.

2. Select the Translation Source from among the following options:
— Direct Strand - displays a translation of the direct strand sequence in the
current frame
— Complementary Strand - displays a translation of the complementary
strand sequence in the current frame
— 6 Frame Translation — displays up to 6 translations of the sequence
depending on the selections in the Translation Frame checkboxes

— Translate ORFs - if you have used the ORF Finder to identify ORFs in the
sequence, this selection will translate the ORFs

3. If you selected 6 Frame Translation, select number of direct and complementary
Translation Frames used to translate the sequence. Up to three direct strand (+1,
+2, +3) and three complementary strand (-1, -2, -3) translations may be selected.

4. To create a new protein molecule from the translation, select the Translate into
new protein. Otherwise the translation will be displayed within the DNA/RNA
sequence.

5. Click on Run button to perform the translation.

If you selected Translate into new protein, you will be prompted to name the new
protein and the protein molecule will be created.

Otherwise, translations of the direct strand will appear above the DNA sequence and
translations of the complementary strand will appear below the sequence.

Translated sequence using 6 Frame Translation with +2 Frames selected

LEUTERFRO TER LEUARG GLN ALA ILE ASN PHEVALTER LYS SERTER THI

TTHR MET ILE THRFRO SERTYRGLN LEU CYS

1 CRGEARACAC CTATGACCAT GATTACGCCR AGCTATCRAC TITGTIATAGR ARAGTTIGRAC
GICCITIGIC GATACTGEIAZ CTRATGCEET TCGATAGITE ARARCATATCT TITCRACTIG
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Oligo Duplex Analysis

Oligo Duplex Analysis

Entering or
selecting oligos

Analysis
parameters

Oligo Duplex Analysis enables the analysis of one or more oligos for potential cross-
reactivity and dimerization.

To open the tool, click on the Oligo Duplex Analysis button in the Molecule -
Editor. 2L

User Defined Primer

Name
Sequence

Description

Select Oligos in Database

Zelected Cligos/Primers:

GGGGACAAGTTTGTACAAAAAAGCAGGCTNMN

GGEGGACCACTTTGTACAAGAAAGCTGGGETN

Remave All

dG Temperature(C): | 25.0

B N S B Be o K| IZ

a 1]
i@ 3

0}

Stem Length(bp): E

Analyze ] [ Save Results

Analysiz Results: & Total
GEEGACRRCTTITGTACARRRRRCCAGECTNN e
[N
NNICGGACGRRRRRACRATCETTTGRARCACEEE
Stem Length = &
Dimer dG = -8.0 keal/mol

GEECACAACTITCTACARRRRRCCAGECTHN
1 1

NNTCGGACGRRRRLD CATGTTIGRRCRCEEEE
Stem Length = &
Nimer 4AF = -4 2 kral/mnl ¥

Using the tool, you can analyze oligo sequences that you enter in the fields at the top,
or you can analyze saved oligos in the database.

¢ Enter an oligo name and sequence under User Defined Primers at top of the
window and click on Add to List to add it to the list of oligo sequences below,
and/or Save to Database to save it as an oligo in the database.

* Click on Select Oligos in Database to select one or more saved oligos in the
database to analyze. Use Ctrl+click and Shift+click to select multiple oligos from
the Oligos in Database dialog.

The selected oligos will appear in the Selected Oligos/Primers list.

Select from the following additional analysis parameters:

* dG Temperature: enter the temperature in degrees Celsius to be used for
calculating free energy values.
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2 Molecule Editor
Silent Mutation Analysis

¢ Stem Length: enter the minimum acceptable number of base pairs in a hairpin or
dimer stem.

Run the analysis Click on Analyze to run the analysis. Analysis results are displayed at the bottom of
the window.

Click on Save Results to save the analysis as a separate text file.

Analysiz Results: & Total

GEEGACRRCTTITGTACARRRRRCCAGECTNN e
[N
NNICGGACGRRRRRACRATCETTTGRARCACEEE
Stem Length = &
Dimer dG = -§.9 keal/mol

GEECACAACTITCTACARRRRRCCAGECTHN
1 1

NNTCGGACGRRRRLD CATGTTIGRRCRCEEEE
Stem Length = &
Nimer 4AF = -2 1 kral/mnl ¥

Note: In the graphical depiction of duplexes, vertical lines indicate the primary
interaction, based on the stem length set, and plus symbols indicate secondary
interactions. The greater the dG value, the weaker the interaction; secondary
interactions are not considered in the dG calculation.

Silent Mutation Analysis

In the Molecule Editor, you can search for “silent mutations” in a DNA/RNA sequence
or selected region of a sequence that do not affect amino acid translation but result in
the creation or disappearance of one or more restriction sites.

Note: You do not need to perform restriction analysis before running Silent Mutation

Analysis.
1. Select a region of the sequence or make no selection to analyze the entire
sequence.
2. Click on the Silent Mutations Analysis button to open the tool. T

ARA
3. Click on Add Enzyme from Database to select from a list of restriction

enzymes in the database. Use Ctrl+click and Shift+click commands to select
multiple enzymes in the Enzyme in Database dialog.

4. Click on OK to add the selections to the Available Enzymes list.

5. Use the >>, All>>, <<, and <<All buttons to move enzymes from the Available to
the Use list.

6. Click on Run to initiate the mutagenesis search. Vector NTI"" Express analyzes the
sequence or selected region and attempts to generate suitable silent mutations.
The reading frame for amino acids is defined by the start of the selected region so
that the first three nucleotides of the selected region form the first codon.

The folder contains a list of mutation options that result in the appearing and/or
disappearing of at least one restriction site. The options are sorted by the position of
the first altered nucleotide. If you selected the complementary strand option, mutation
coordinates on both complementary and direct strands are listed.
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Web analyses

Note: The program is able to find both “single” (just one nucleotide altered) and
“multiple” (several neighbor nucleotides altered) mutations for any elementary event
(appearing and/or disappearing of at least one site) significantly widening the set of
possible solutions compared to just “single”-mutation analysis.

A DNA or protein molecule sequence or part of a sequence can be analyzed using a
variety of online databases, search engines, and analysis tools.

Note: These analyses require an active Internet connection.

1. In the Graphics or Sequence pane, select the region of the sequence to analyze, or
select Ctrl+A to select the entire sequence.

2. Right-click and select Web Analyses > [search type] > [search database].

Note: You can also right-click on a molecule in the Database Explorer to analyze the
entire sequence.

3. The sequence will be automatically transferred to the analysis engine on the web:
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Back Translation

DNA Molecule Web Analyses.

M13 reverse primer

/E/ttR4

‘cdﬂ
cut Cirl+x

Copy cHl+c
Paste Cirl+v

Delete Delete

pDESTR4-R3\Vector\ll Select Al ctisa
4555bp

Web Analyses 0 compare Against ¥
Reverse Selection to Complementary CpG Island using EMBOSS cpgplot @EE]
Camera Gene Prediction RADAR @ EBI
Delete feature Primer Search Transcription Factors using TESS@UPENN
Edit feature gPCR
Create feature from selection RNA
Launch TOPQ Cloning
bla promoter Regenerator

~ Load in GeneArt

atts Launch Gateway

Load in Parts Assembler
\\ BLAST Sequence
13 (-40) forward primey  Primer Design 4

amp(R] |

r
3
3
r

M13 (-20) forward primer

Protein Molecule Web Analyses

Region_2 Protein Regicn_4
1 1 1

Region_1 Source Region_3

{ D cut ctrl+x )
Coy Cirl+C
Py [ e
L| Delete Delete :
Select Al col+a - YCYT
Web Analyses 3 Homology Modeling using CPHMODELS @CBS

Camera Compare Against 3 Homology Modeling using SWISS-MODEL @ExPASyY
Protein Feature Search  »

Create feature from selection
Regenerator
BLAST Sequence

Back Translation

Back Translation allows you to obtain a DNA sequence from a protein sequence by
reversing the translation process. You can select from a list of translation and codon
usage table options
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Protein Domain and Motif Finder Analyses

1. With a protein molecule open, click on the Back Translation button in the

Analysis toolbar. "
Chooze Table ”“_
/@m
O Use Translation Table @ Use Codon Usage Table
Tranzlation Table M@\
Codon Usage Table
v
Translate into new Nuclectide

Back Translation Result:

M L H ki L L R R K A A~
ATG CTG AAC GTG CTG CTG AGG AGG AAG GCC

F © L ki T K K G M A
TTC TGC CTG GTG ACC AAG AAG GGC ATG GCC

T A T T A A A T H T
ACC GCC ACC ACC GCC GCC GCC ACC CAC ACC

P R L K T F K ki T R
CCC AGG CTG AAG ACC TTC AAG GTG TAC AGC

W H P D B P 5 A K P
v
< >

2. In the Back Translation Tool, select the translation table type: Use Translation
Table or Use Codon Usage Table.

3. Select the specific translation table from the dropdown list.

Note: For more information about translation and codon usage tables, visit
www.ncbi.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c.

4. Select the Translate into new nucleotide checkbox to create a DNA/RNA
molecule from the resulting analysis.

5. Click on the Submit button.

If you selected the checkbox in step 3, you will be prompted to enter a name for the
molecule and save it to the database.

The results will be displayed in the Back Translation Result field.

Protein Domain and Motif Finder Analyses

Protein Domain
Analysis—PROSITE
and PRINTS
databases

You can analyze a protein sequence in Vector NTI'" Express against databases of
known protein domains, families, functional sites, and motif fingerprints.

PROSITE and PRINTS are databases of biologically significant protein patterns and
profiles that can be used to identify the function of uncharacterized proteins.
Comparing an unknown polypeptide sequence in Vector NTI'" Express to the motifs in
these databases can help determine any known protein families and domains to which
the sequence may belong.
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Molecule Editor

Protein Domain and Motif Finder Analyses

For more information about the PROSITE database, visit http://
prosite.expasy.org/.

For more information about the PRINTS database, visit www.bioinf.man.ac.uk/
dbbrowser/PRINTS/index.php.

Local versions of the PROSITE and PRINTS motif databases are provided as part of the
Vector NTI'" Express installation.

1.

To begin the analysis, with a protein molecule open, click on the Protein Domain
button in the Analysis toolbar of the Molecule Editor window.

2. Select the local version of the PROSITE or PRINTS database, installed with Vector

NTI™ Express.

ProSite database (Local)
PRINTS Database (Local)

P

rrrl Klsh

3. In the Analysis Jobs window, the name of the job will appear listed in the left-

Analysis Jobs Name

hand pane and the status will be “New submit...”

Analysis Type Description Status Modified Date

Patmatmotifs JE parmatmotiteanalysis of ADRALA Pstmstmotifs  Scans proteinsequen . ) Completed Mon D 05 08:3¢

Name: | apcr7 |

w Patmatmotifs Parameters

[[] Accession number [] Description [] Full Usa

Analysis Jobs
4. Select the parameters that will be included with the results, then click on Submit.
5. When the analysis is complete, it will be listed in the left-hand pane as
“Complete.”
6. Double-click on the complete job to return to the molecule with the results
displayed in the Sequence pane and the Analysis Results.
Analysis Results O apcy? O =aprA1A 52 =58 =
= [W] Patmatmotifsinalysis of ADRALA % q Cﬁ |ﬁ
me Protein bl [P
Transmem_1 Source M\
: NP_15084& E
pha-1R-adrensrgic receptor, isd| (] )
[J Full USZ : Ne
Dl{cn Dec 05 08:38:07 PST 2011 () )
ADRA1A U
499aa
< | 3
< > 1 MUFLSGNASD C VILGGELILFG VLGNILVILS VACHRHLESV THYYIUNLAV ADLI
101 TIWAAVDVLCC |TASIMGLCII SIDRYIGVSY| PLRYPTIVIR RRGLMALLCV WALSLVISIGC DLFGWRQPRAD EDE]
Feature Hap So resesvee movines Dreitiess o iaigcmey ssmiovn eespis mo

Click on a feature in the Analysis Results pane to show expanded details for that
result.

Click on a checkbox in the Analysis Results pane to show or hide that feature in
the Sequence pane.

Right-click in the Analysis Results pane and select Save All Analysis Results to
Database to save these to Analysis Results in your local database.
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Motif

Finder—InterProS

can sequence
search

Protein Domain and Motif Finder Analyses

* Analysis Results saved to the database will listed in the Database Explorer, under
Results in the Analysis Results folder.

E Results

Name

Psc Iy

=E] Local Database
] BLASTResults

I8l Analysis Results

£ Remote Database

E Database

@ Projects

P=scanAnalysiz of ADCYT 3t M...
PatmatmotifzsAnalysiz of AD...
PatmatmotifzsAnalysiz of AD...

iz of ADCY7 at M...

Analysiz Type
Pscan
Pscan
Patmatmaotifs

Patmatmaotifs

Analysiz Object Name
ADCYT

ADCYT

ADRALA

ADCYT

E Results

iGeneral Description:

Motif Finder uses a local version of the InterProScan sequence search engine to scan a
protein sequence for protein domains and functional sites. This search tool integrates
analysis engines from multiple protein signature databases. Using this tool, you can
analyze a sequence using all InterPro analysis engines or a subset.

e For more information about InterProScan and the databases/analytical tools it
includes, visit www.ebi.ac.uk/Tools/pfa/iprscan/.

A local version of the InterProScan search engine is provided as part of the Vector

NTI™ Express installation.

1.

button in the Analysis toolbar of the Molecule Editor window.

hand pane and the status will be “New submit...”

Analysis Jobs

To begin the analysis, with a protein molecule open, click on the Motif Finder

In the Analysis Jobs window, the name of the job will appear listed in the left-

InterProScan

Name

Analysis Type

Description Status

Modified Date

2L InterProScanAnalysis of ADRATA
B Potmatmotitsanalysis of aDCY7
g ysis of ADRATA

Name | ADRALA

= Selectad Analytical Application

Applications
BlastProDom
FPrintScan
Gene3D
HAMAP
HMMPanther
HMMPfam
HMMPIR
HMMSmar:
HMMTigr
Patternscan
ProfileScan
[] signalprmm
[] superFamily
[#] TmHmMm

Use Defaults

Analysis Jobs

B Pscananalysis of ADCYT

InterProScan
Patmatmotifs
Patmatmotifs

Pscan

EMBL-EBI Protein Funct... ¥ New Submit

Scana protein sequen... ) Completed
Scana protein sequen... ) Completed

Scans protein sequenc... () Completed

Mon Dec 05 03:47:26 PST 2
Mon Dec 05 02:53:14 PST 2
Mon Dec 05 02:38:15 PST 2
Mon Dec 05 08:59:28 PST 2

3. Select the analytical application(s) to use from the available list of InterProScan
tools, then click on Submit.

Note: The more applications you select, the longer the analysis will take.

4. When the analysis is complete, it will be listed in the left-hand pane as

“Complete.”
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2 Molecule Editor
Protein Domain and Motif Finder Analyses

5. Double-click on the complete job to return to the molecule with the results
displayed in the Sequence pane and the Analysis Results.

5 acrr  aprata 1

®} & &

m 5w oan

) I

b I [ .
>

TETVL MFSAIFEVLG TWAFSRVFCH |

Frature Map

* C(lick on a feature in the Analysis Results pane to show expanded details for that
result.

¢ Click on a checkbox in the Analysis Results pane to show or hide that feature in
the Sequence pane.

¢ Right-click in the Analysis Results pane and select Save All Analysis Results to
Database to save these to Analysis Results in your local database.

Analysis Results saved to the database will listed in the Database Explorer, under
Results in the Analysis Results folder.

E Results Name Analysiz Type Analysiz Object Name
PzcanAnalysiz of ADCYT 3t M... Pscan ADCYT
= Ij Local Database PatmatmotifsAnalysiz of AD... Patmatmotifs ADRALA
Ij BLAST Results PatmatmotifsAnalysiz of AD... Patmatmotifs ADCYT
lj CSELESES InterProScanAnalysis of ADR... InterProScan ADRALA

£ Remote Database

ﬂ Database

Projects
@ L iGeneral Description:

F
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Primer Design

This chapter describes the functions for designing primers and probes in Vector NTI""
Express, including settings for designing PCR primers, sequencing primers, and
hybridization probes. Vector NTI'" Express can design primers for an entire DNA
molecule sequence or part of a sequence selected in the Molecule Editor window. After
selecting the target sequence, the maximum and minimum product length and
parameters are determined, and the software evaluates, rates and sorts several design
options. You can further fine-tune the oligos and annealing parameters if you wish,
save the primers or probes as separate molecules in the database or to the Oligo List,
order custom oligos from Thermo Fisher Scientific, or use the primers in recombinant
cloning strategies.

The following table summarizes the various primer/probe design options in Vector

NTI™ Express:
Design Tool Purpose
Find PCR Primers Inside Specify limits for PCR primer search such as length of target
Selection sequence, output options, attach restriction sites, etc.
Amplify Selection Similar to Find PCR Primers except that primer hybridization

domains upstream and downstream from the target sequence
can be specified. Primers will be generated anywhere within
the designated upstream and downstream domains.

Sequencing primers Set parameters for sequencing and primer regions and
primer; analyze primers.

Hybridization Probes Set parameters for target region, output options; analyze
probes.

PCR Using Existing Oligos | Similar to Find PCR Primers, but, for the selected
amplification region, allows you to search for suitable PCR
primers from among those selected from the Vector NTI™
Express oligo list.

Open the primer/probe design tools

The design tools are located on the Molecule Editor toolbar.

1. With a molecule loaded in the Molecule Editor, you can design oligos for the
entire molecule sequence or a selected region:

— To design primers/probes for the entire molecule, make no sequence
selection before you open the design tool.

— To design primers/probes for a specific region of the sequence, select the
region (e.g., by dragging or clicking on a feature in the Graphics or Sequence
pane) and then open the tool.
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3 Primer Design
Save and load settings

2. Click on Primer Design in the toolbar and select from the dropdown list of design
tools:

Find PCR Primers Inside Selection
Amplify Selection

Sequencing Primers

Hybridization Probes

PCR Using Existing Cligos
Primer3

3. Each primer tool opens in a separate pane in the Molecule Editor window, with
the basic settings accessible in the pane. For advanced settings, click on the
Advanced button in the pane to open a separate dialog box.

Primer Design pane

- Im Design - Sequencen) Prinsers 'g&
® & & &/ T
Promoter Prokaryotic oL N%c

Seh
o5 ) ;
= &
=
mam | 5.0 [I‘|
=[5 il
pcDNA3.1(+) Ut Bafinaa ezt Prirmas = a

S428bp

Advanced settings

Save and load settings

The Save and Load buttons at the bottom of each pane (or at the bottom of each tab in
the Advanced settings dialog) allow you to save your primer/probe design settings to a
file and load the settings file for subsequent analyses. Design settings are saved as
*.per files.

This is useful for saving frequently used settings.

Run the design tool

Primer/probe
design results

80

After you have selected the desired settings (see the following pages for more details
about individual settings), click on Run in the primer design tool, or click on OK in the
Advanced settings dialog of the tool.

The primer or probe designs will be added as features in the molecule, and listed in the
Feature Map and displayed in the Graphics pane of the Molecule Editor (see
“Molecule features” on page 64).

Primer and probe designs are sorted in descending order in the Feature Map according
to their rating values calculated based on the importance factors assigned in the
Qualities tab (see page 91). The molecule region of each design is listed in parentheses.
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Run the design tool

The results are also listed under Analysis Results in the Molecule Editor window,
along with specific information about each oligo sequence.

Analysis Results

BN = cuencingorine:s |
=] I:‘Sequencing Primers:10Z8 to 1252
= I:‘Sequencing Domain §1: from 1028 to 1252
=[] ceTTTARACCCECTGATCAG
[Jee: s0.0
I:‘ Length: 20
[1site: 100z
[Qtm: 52,6 ¢
[Jae: -34.7 keal/mel
[Jas: -1553.3 keal/mel
[Jas: -412.1 calimel
[JTime: 1s/01/2012 22:18:21
[=-[E] HybridizaticnProbes
Hybridizatic:n Probes:1028-1252
[JTime: 1s/01/2012 23:38:21

Primer and probe designs are also be listed in the Ordering dialog, under Primers.

Save primer/ probe There are a number of ways to save primer/probe designs:

designs * To save them as Analysis Results in the database, right-click on a top branch in the
Molecule Editor Analysis Results pane and select Save All Analysis Results to
Database.

* To save them as oligos in the Oligos Database, right-click on a primer/probe
sequence in the Molecule Editor Analysis Results pane and select Save Primers to
Oligo Database.

¢ To add them to the Oligos List, right-click on a primer/probe sequence in the
Molecule Editor Analysis Results pane and select Add Primers to Oligo List.

Analysis Results

=[] SequencingPrimers
= I:‘ Sequencing Primers:10Z8 to 1252
= I:‘Sequencing Domain §1: from 1028 to 1252

=]

|

Collapse Branch

Add Primers to Oligo List
Save Primers to Oligo Database. ..
Save All Analysis Results to Database. ..

O
O
D Camera
O
O
O

[0 Time: 15|
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Primer Design
Find PCR Primers Inside Selection settings

Find PCR Primers Inside Selection settings

82

Select Find PCR Primers Inside Selection to design primers within a selected region
or the entire molecule for PCR amplification. With the molecule open in the Molecule
Editor, select the region to be sequenced, then select Primer Design > Find PCR
Primers Inside Selection from the Molecule Editor toolbar.:

%__8 Primer Design - Find PCR Primers Inside Selection ¢=_g"
=
Find PCR Primers *
ATGC
Region of Analysis o?
From | 2136 bp To | 2930 bp V]
L1
Product Length E
Min | 536 bp Max | 795 bp
=1
M4
Max. Mo. of Primers | & -
=1
Spkdey
b Analysis Conditions 1
b Attach to 5' Terminus
el
4111
AR
[Ad\ran:ed] [Luad...] [SEVE...] [ Default ] T
AAR

The following are the unique settings for Find PCR Primers. These are also available
under the Primers tab if you click on the Advanced button:

Find PCR Primers

setting Description

Region of Analysis The start and end coordinates of the region to amplify. You can enter
new coordinates, or select a region of the sequence before opening
the tool to pre-populate the region coordinates.

Product Length Enter the maximum and minimum lengths of the molecule target
region. Note: Unless you specify differently here, the minimum
amplicon length may be less than the target sequence you selected.

Maximum Number Enter the number of sense-antisense primer pairs to be found. The

of Primers actual result may contain fewer than this number if there are not
enough possible primers.

Analysis Conditions settings

Click on the Analysis Conditions dropdown to access these settings:

Analysis Conditions

setting Description

DNA/RNA radio button | Select the type of target nucleotide sequence.

Salt Concentration Enter the PCR reaction salt concentration in mMol, if known.
Probe Concentration Enter the value of probe concentration in pMol, if known.
dG Temperature Enter the temperature in degrees Celsius to be used for

calculating free energy values.
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Amplify Selection settings

Analysis Conditions

setting Description

Tm Enter limits in degrees Celsius for primer melting temperature
(T,,) (temperature at which 50% of primer is a duplex) and the
difference between T,,, for sense and antisense primers.

%GC Enter the limits of G/C percentage in the primer and the difference
between GC percentages for sense and antisense primers.

Length Enter primer length limits. Note: Nucleotide sequences such as
RENSs attached to a primer’s 5" end are included when calculating
primer length.

Note: The calculation for Tm is dependent on primer and salt concentrations; varying
these concentrations can greatly affect the Tm for any given primer. Make sure to
adjust these parameters according to your reaction conditions when performing your
PCR analysis to ensure that you obtain accurate Tm values.

Attach to 5" Terminus settings

Click on the Attach to 5" Terminus dropdown to access these settings

Attach to 5’

Terminus setting Description

Attachto 5 Terminus | Enter a short (=/<18 bp) nucleotide sequence [if any) to be attached

of Sense Primer to the 5" end of either primer. To choose from recognition sites of
and/or Antisense database RENSs, click the Browse button next to each field.
Primer

Note: This sequence, while considered in primer parameters, does
not affect the calculation of complementarity between primer and
molecule. A sequence can be attached to the primer whether or not
the primers are user-defined or designed by the software.

Advanced settings: Primers tab

Click on the Advanced button below the main settings to open the Advanced settings
dialog. Under the Primers tab, the settings described above are listed, in addition to the

following:
Advanced Primers -
. Description
setting
User-Defined Enter user-defined primer sequences or a primer from the oligo
Primers database. The search engine checks the compatibility of the primers
according to primer parameters.

Additional advanced settings are described in “Shared Advanced settings” on page 88

Amplify Selection settings

Select the Amplify Selection primer design tool to amplify an entire selected region of
a molecule. With the molecule open in the Molecule Editor, select the region to be
sequenced, then select Primer Design > Amplify Selection from the Molecule Editor
toolbar.
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Primer Design

Amplify Selection settings

These settings are similar to the Find PCR Primers settings except that you can specify
primer hybridization regions upstream and downstream of the target sequence.

Amplify Selection picks primers to amplify the entire selection. If suitable primers
cannot be found inside the selected region, the search will expand within the specified
upstream and downstream flanking regions.

b4 p P " - >4
b-d Primer Design - Amplify Selection ¢=_g"
=
Amplify Selection *
¥
Amplicon must include region of molecule
From: | 523 bp To: | 534 bp E_«f
Max bp before selection | 5
=]
Max bp after selection 5 M4
Max. Mo. of Primers. 5 ,Iil
Spkey
F Analysis Conditions 1
-
b Attach to 5' Terminus + 111
AT
T
[Advan:ed ] [ Load... ] [Sa\re... ] [ Default ] AR

The following are the unique settings for Amplify Selection. These are also available
under the Primers tab if you click on the Advanced button:

Am|?l|fy Selection Description

setting

Amplicon Must Include Set the 5" and 3’ positions for region of the molecule that must

Region of Molecule be included in the final amplified product.

Max bp before selection Provides additional upstream region where the primer may be
made.

Max bp after selection Provides additional downstream region where the primer may
be made.

Maximum Number of Enter the number of sense-antisense primer pairs to be found.

Primers The actual result may contain fewer than this number if there

are not enough possible primers.

Analysis Conditions settings

For information about the Analysis Conditions settings, see page 82.

Attach to 5" Terminus settings

For information about the Attach to 5" Terminus settings, see page 83.

Advanced settings: Primers tab

Click on the Advanced button below the main settings to open the Advanced settings
dialog. For information about the Advanced settings on the Primers tab, settings, see
page 83.
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PCR Using Existing Oligos settings

Additional Advanced settings

Additional advanced settings are described in “Shared Advanced settings” on page 88

PCR Using Existing Oligos settings

Select PCR Using Existing Oligos to search for suitable PCR primers from among
those in the Vector NTI"" Express Oligo Database. With the molecule open in the
Molecule Editor, select the region to be sequenced, then select Primer Design > PCR
Using Existing Oligos from the Molecule Editor toolbar.

%__8 Primer Design - PCR Using Existing Oligos =
=
3
FCR Using Existing Oligos *
ATGC
Region of Analysis o?
From | 1022 bp To | 1039 bp V]
L1
Product Length E
Min | 18 bp Max | 183 bp
=1
Sense and Antisense Primers in Database s
Sense Primers. ] [Antisense Primers EH\'
Selected:0 Selected:0 1
b Analysis Conditions Vi
_ AT
b Attach to 5' Terminus T
V.V

[Ad\ran:ed] [Luad...] [SEVE...] [Default]

These settings are similar to the Find PCR Primers settings with a few exceptions. The
following are the unique settings for PCR Using Existing Oligos. These are also
available under the Primers tab if you click on the Advanced button:

PCR Using Existing

Oligos setting LEEETITE

Sense Primers Click the Sense Primers button and select the desired primer(s)
from the Oligo Database.

Antisense Primers Click the Antisense Primers button and select the desired primer(s)
from the Oligo Database.

Note: Since you can choose the number of 3" and 5" primers, these settings effectively
enable you to analyze one 3’ primer against an array of 5" primers or vice-versa.

Analysis Conditions settings
For information about the Analysis Conditions settings, see page 82.

Attach to 5" Terminus settings

For information about the Attach to 5" Terminus settings, see page 83.
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Primer Design
Sequencing Primers settings

Advanced settings

Click on the Advanced button below the main settings to open the Advanced settings
dialog. Advanced are described in “Shared Advanced settings” on page 88

Sequencing Primers settings

86

Select Sequencing Primers to find primers for sequencing a DNA molecule fragment.
With the molecule open in the Molecule Editor, select the region to be sequenced, then
select Primer Design > Sequencing Primers from the Molecule Editor toolbar.

o4 pp . P e
o Primer Design - Sequencing Primers ¢=_g"
=

Sequencing Primers *
ATGC
Seqguencing Region C’?
From: | 1022 bp To: | 1033 bp C-d
e}

Domain L:
Sequencing Domain 300 =1
e

Primer Hybridization Domain | 50

=1
Spkey

Max. No. of Primers | 1 1
F Analysis Conditions el
Ad d ] [ Load ] [ i ] [ Default ] 2
vance oad... ave... efau ann

Primers will be generated anywhere within the designated “Primer Hybridization
Domain” (upstream and downstream).

If the sequencing region is long enough, it is divided by Vector NTI"" Express into
smaller sequencing domains, areas in which a single sequencing reaction will take
place. The size of the primer hybridizing domain may then be set, as well as other
primer parameters. Several primer options are evaluated and sorted from best to

worst.

Note: Sequencing primers are designed for a sequence region, not an entire molecule.

The following are the unique settings for the Sequencing Primers tool. These are also
available under the Primers tab if you click on the Advanced button:

Sequencing
Primers setting

Description

Sequencing Region

Region that you want to sequence. Enter the start and end
coordinates of the region to be sequenced.

Sequencing Domain

Enter the number of bases to be sequenced in a single sequencing
reaction.

Primer Hybridization
Domain

Enter the length of region where primers for each sequencing
domain should be sought. Primers are generated within the set
domain.
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Hybridization Probes

Sequencing

Primers setting e Sl

Maximum Number Enter the number of primers to be found for each sequencing

of Primers domain. (The actual result may contain fewer primers than this
number if there are not enough possible primers.]

DNA/RNA Select the type of nucleotide sequence.

Complementary Select if you are sequencing the complementary strand.

Strand

User-Defined First Enter a user-defined nucleotide sequence to be evaluated as a

Primer primer for the FIRST sequencing domain, instead of leaving the

primer search to Vector NTI™ Express Software.

Analysis Conditions settings
For information about additional Analysis Conditions settings, see page 82.

Advanced settings

Click on the Advanced button below the main settings to open the Advanced settings
dialog. Advanced settings are described in “Shared Advanced settings” on page 88.

Hybridization Probes

Select the Hybridization Probe settings to find oligonucleotides that will hybridize to
a selected molecule sequence. Vector NTI"" Express can generate a set of oligos or use
user-defined or database-stored oligos to test for hybridization efficiency with a target
molecule.

With the molecule open in the Molecule Editor, select the hybridization region, then
select Primer Design > Hybridization Probes from the Molecule Editor toolbar.

%__8 Primer Design - Hybridization Probes

Hybridization Probes
Search Region

From: | 1022 bp To: | 1039 bp

Max. No. of Output | 1

]

B 2T Bk o

b Analysis Conditions

iE

Advanced ] [ Load... ] [ Save... ] [ Default ]

Ee it
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3 Primer Design
Shared Advanced settings

The following are the unique Hybridization Probes settings. These are also available
under the Primers tab if you click on the Advanced button:

Hybridization

Probes setting LI

Search Region Region for which you want to design the probe. Enter the start and
end coordinates.

Maximum Number Enter the number of probes to be found for the region. (The actual

of Output result may contain fewer probes than this number if there are not
enough possible designs.]

DNA/RNA Select the type of nucleotide sequence.

Complementary Select if you are sequencing the complementary strand.

Strand

User-Defined Oligo Enter a user-defined nucleotide sequence to be evaluated as a probe
instead of leaving probe search to the software.

Analysis Conditions settings

For information about additional Analysis Conditions settings, see page 82.

Advanced settings

Click on the Advanced button below the main settings to open the Advanced settings
dialog. Additional advanced settings are described in “Shared Advanced settings” on
page 88.

Shared Advanced settings

Click on the Advanced button below the main settings to open the Advanced settings
dialog. The following Advanced settings are the same for all the primer/probe design
tools.

Amplicon tab

Click the Amplicon tab to customize parameters relating to the resulting PCR product.
%GC content for the product or a portion of the product and allowed bases adjacent to
the primer annealing site can be specified.:

Amplicon setting Description

Amplicon %GC Enter the minimum and maximum for the desired %GC content in
the PCR product.

Next to Primer Choose accepted bases for the four successive bases adjacent to the

Annealing Site primer annealing site. Set minimum and maximum %GC range for
a specified length of the amplicon adjacent to the primer annealing
site.
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Structure tab

Shared Advanced settings

Click the Structure tab to set acceptable limits for nucleotide repeats, palindromes and
hairpin loops for the primers. You can also check your primers/product for a selected
group of restriction sites from this tab.

Structure setting

Description

Nucleotide Repeats

Enter the maximum permitted length of nucleotide repeats in
primers.

Palindromes

Enter the maximum permitted length of palindromes in primers.

Hairpin Loops

Stem Length: Enter the minimum number of base pairs in a
hairpin stem. (This value is also used as a minimum stacking
length for primer-primer complementarity and primer-primer 3’
end complementarity.] Permitted with dG: Check the Permitted
box for hairpin loops; enter the minimum permitted value for free
energy of hairpin loops. Primers with hairpin loops which have
free energy values > /= to this number will be accepted.

Check Hairpin Loops,
Palindromes,
Nucleotide Repeats
and Dimers Only Within
3" Region of ...

Check this box and enter the length of a 3’ region if all of a
primer’s features (repeats, palindromes, hairpin loops, dimers)
should be checked only within that 3" region.(If this box is empty,
the whole primer will be evaluated.)

Check Primers For
Restriction Sites From

Check to find possible cloning sites inside primers and attached
nucleotide sequences (if any). In the drop-down menu, specify the
REN subset. Enzymes will be checked for the presence of their
sites in the primers and attached sequences, and within the PCR
product.

Pairs tab

Click the Pairs tab to specify how closely parameters such as Tm and %GC, etc. must
match between two primers in a generated primer set.

Pairs setting

Description

Tm Difference

Enter difference in degrees Celsius between T,,, for sense and
antisense primers.

%GC

Enter the difference between GC percentages for sense and
antisense primers.

Primer-Primer
Complementarity

Check the Permitted box for primer-primer complementarity;
enter the minimum permitted value for duplex free energy.

Primer-Primer 3" End
Complementarity

Check the Permitted box for primer-primer 3" end
complementarity; enter the minimum permitted value for duplex
free energy.
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Primer Design
Shared Advanced settings

Similarity tab

Click the Similarity tab to determine the similarity relationship between the primers
and the target sequence.

Similarity setting

Description

Best Fit

Check this button to specify the search for site(s) with maximum
similarity with no set threshold.

With Similarities > =
Similarity Threshold

Check this button to indicate similarity site search above the
specified similarity threshold.

Similarity Threshold

Enter the percentage of minimally acceptable similarity.

Last ... Nucleotides
Must Have 100%
Similarity

Check and specify the number of nucleotides necessary to have
100% complementarity with the target sequence at the 3" end.

Similarity Between
Ambiguous
Nucleotides

Specifies acceptable similarity between ambiguous nucleotides (if
any). The Average, Minimum, and Maximum buttons indicate that
the average, minimum, and maximum possible similarity will be
calculated respectively for any nucleotide pair. For instance, if you
are calculating similarity between N and A, then the average
similarity is 25%, the minimum similarity is 0%, and the maximum
similarity is 100%. In case of R and A they are 50%, 0%, and 100%;
in case of R and T—0%, 0%, and 0%.

The similarity table used by Vector NTI"" Express is as follows:

N-N N-R N-A R-W R-A R-T
Maximum 100 100 100 100 100 0
Average 25 25 25 25 50 0
Minimum 0 0 0 0 0 0
3" End tab

Click the 3’ End tab to set specifications for the 3" end of the primers generated by
Vector NTI™ Express. Parameters such as dG and specific nucleotide content for the 3’
end of both sense and antisense primers can be set here.

3’ End setting

Description

dG <=

Specify the maximum permitted value of 3" end free energy.

Length for Analysis

Enter the length of the primer’s 3’ region that should be analyzed.

Sense Primer 3’
Nucleotides

Check the nucleotide boxes to specify permitted last primer
nucleotides for the sense primer.

Antisense Primer 3’

Nucleotides

Check the nucleotide boxes to specify permitted last primer
nucleotides for the antisense primer.
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Shared Advanced settings

Uniqueness Tab

Click the Uniqueness tab to select settings to determine the uniqueness of the
generated primers. These parameters can be used to help ensure that generated
primers bind to the desired template area with greater specificity than to the rest of the
PCR product.

Uniqueness tab

setting Description

Uniqueness Checks for | Choose the area of the molecule to check for primer uniqueness.
Either the entire molecule or the Amplicon only can be selected
for the uniqueness check.

Max Allowed Similarity | Check this box and enter the similarity threshold to check primer
uniqueness on the molecule. Primers which have parasitic
hybridization with similarity > /= this threshold will be rejected.
Note: this similarity threshold must be </=the minimum similarity
required for hybridization of user-defined primers (if any).

Max Consecutive Match | Check this box and enter the maximum acceptable match of
for Entire Primer consecutive bases for the entire primer and the Amplicon.

Primer 3" End Check the first box and enter the number of consecutive 3" bases
that must match the amplicon with 100% similarity. Check the
second box and specify the maximum acceptable % match
between the Amplicon and the designated number of bases on the
3" end of the primer.

Qualities tab

Click the Qualities tab to set parameters that govern primer quality by determining
how much weight should be assigned to the parameters on other tabs. These values
affect scoring functions that evaluate the quality rating of the primer sets generated.

The importance factors are integers between 1 and 10 used in calculating the score
evaluating primer/oligo quality. The lower the factor, the less weight given in the
calculation. For example, for minimal importance, enter 1 in the appropriate box. For
maximum importance, enter 10.
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BioAnnotator

BioAnnotator is a sequence analyzer that performs certain types of DNA/RNA
sequence analyses and displays the results as linear graphics.

Launching BioAnnotator

To open BioAnnotator:

¢ Right-click on a DNA/RNA molecule in the Database Explorer and select
Bioannotator, or

¢ With a molecule open in the Molecule Editor, click on the Bioannotator
button on the right-side toolbar. E:

The BioAnnotator window contains three panes: a Sequence Info pane, Graph
pane, and Sequence Pane.

Sequence Info [l ereB1 &3 (=]
Select Graph
¥
11
Refresh Graph
Properties
Length 2964
2 E= 1452 2074 2087
801 TICTACAGTA TGCACAGACC ACTGATGEAC AGCAGATCIT AGTGCCCASC AACCAAGTTE TTGITCAAGC TECCTI®
R ———— ARGATGTCAT ACGTSTCTGE TGACTACCTE TCGTCTAGRR TCACGGETCE  TTEETTCAAC AACAAGTTCE ACGERA(.
Sequence Info 901 TCGCACAGCA CCCACTACCA CIATICCCCC TGCACTICIT ATCCCATCCT TCCTACACAC CCICC
AG GGEIGATCGT _GATAACGGGG ACCTCAACAA T AGGATGIGIC _GGACE
= —_—— E——=——— =
R | 2 b

Selecting an analysis

In the Sequence Info pane:
1. Select the graph to display from the Select Graph dropdown list.

2. Select any additional settings for the specific graph (see Analysis parameters on
page 94).

3. Click on Refresh Graph to display the graph.
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4 BioAnnotator
Graph and Sequence panes

Graph and Sequence panes

Highlight sequence
region in the graph

Magnify the graph
Determine the

value at a point in
the graph

The graphs in BioAnnotator display physiochemical properties of the DNA molecule.
The Graph pane consists of the graphical analyses region: a vertical (Y) axis, showing
minimal and maximal values of analysis results, and an individual horizontal (X) axis
displaying numerical positions in the sequence, scrollbars, and the legend that
displays the name of each analysis.

At any point along the sequence (X-axis), the value (Y-axis) for the property is derived
not just from the specific base at that point, but from adjacent bases as well. For each
property, the algorithm determines the optimum window of adjacent bases to be
considered when calculating the value for a point. For instructions in modifying the
Window Size parameter, see Window size on page 95.

To highlight a particular data region, drag your cursor in the Graph or Sequence pane
and the corresponding region will be highlighted in both panes.

In Windows, click in the Graph pane and use the mouse wheel to change the
horizontal scale of the graph to zoom in on particular features. A scroll bar will appear
below the graph as you magnify.

To determine the value at a particular point on the graph, hold your cursor over the
bar in the graph at that point. A popup number will be displayed, reflecting the value
at that point.

If you have magnified the graph and highlighted a region in the sequence, you can see
the value calculated for that specific region.

GC Content (%)

Note: The Window Size parameter described below means that there is not necessarily
a 1:1 correlation between a particular base or small group of bases in the sequence and
a value in the graph. Due to physiochemical interactions within a sequence, each
analysis algorithm necessarily calculates graph values from a “window” of
surrounding data points.

Analysis parameters

94

The following parameters and setting are available in the Sequence Info pane.
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Analysis parameters

Window size All the graphs have a Window Size parameter. This is the number of adjacent data
points used in averaging values for each displayed data point, and the optimal value is
analysis dependent. The default window size has been optimized based on the
selected analysis, but this value can be changed. You can experiment with different
window sizes and their effect on the resulting graph by entering a different number in
this field.

After any change, click on Refresh Graph.

Analyses Melting temperature and free energy are calculated using the “nearest neighbors”
descriptions and method. For constants and algorithms used to calculate thermodynamic parameters,
parameters see Appendix B.

The available DNA/RNA analyses and their specific parameters are:
* Free Energy (dG) (kcal/mol)

— This can be recalculated for a different temperature by entering a new value
in the Temperature field ( °C).

* Melting Temperature (GC Content) ( °C)

— This can be recalculated for a different Salt Concentration (mMol) and %
Formamide of the solution by entering new values in the appropriate fields.

* Sequence Complexity
¢ GC Content (%)
¢ Nucleic Acid Distribution (%)

— Select the bases for which you want to calculate the percent distribution
using the checkboxes under Sequence includes.

* Melting Temperature (Thermodynamic) ( °C)

— This calculation is dependent on the Salt Concentration (mMol) and %
Formamide of the solution, as well as the concentration of any probe in the
solution (Probe Concentration in pMol).

* Entropy (dS) (cal/K/mol)
¢ Enthalpy (dS) (kcal/mol)

After any change, click on Refresh Graph.
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Regenerator

The Regenerator application in Vector NTI"" Express Software enables you to back-
translate a DNA sequence from a protein sequence, or modify an existing DNA
sequence for a given expression system. You can introduce mutations such as
insertions, deletions, and substitutions, or modifications like restriction or Gateway®
sites, in the back-translated DNA sequence, which can then be optimized for a specific
expression system.

Regenerator Workflow

1. Load a protein or DNA sequence into Regenerator from the Molecule Editor.

2. If desired, introduce insertions, deletions, or substitutions into the sequence.

3. Select the desired expression system.

4. If desired, add attachments relevant to downstream cloning to the back-translated
DNA sequence.

5. Save the newly created DNA sequence as a molecule in the database and/or send
it for synthesis.

Open Regenerator

To launch Regenerator:
1. Load a protein or DNA molecule into the Molecule Editor.
2. Select part of the sequence or make no selection to select the entire sequence.

3. Right-click in the Graphics pane and select Regenerator or click on the
Regenerator button in the Molecule Editor toolbar. =
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Regenerator
Regenerator tool features

The Regenerator tool will open.

& Regenerator

Protein to be Expressed

EEX

1 MVFLSGNASD SSNCIQPPAP VNISEAILLG VILGGLILFG VLENILVILS VACHRHLHSV THYYIVNLAV ADLLLISTVL

101 IWRRVDVLCC TASIMGLCII SIDRYIGVSY PLRYPTIVIQ RRGIMALLCY WALSLVISIG FPLFGWRQPAP EDETICQINE

201 IVMYCRVYVV AKRESRCLE GLETDESDSE QVILRIHREN APRCCSCMAS AKTETHFSVRE LLEFSREEEA AKTLGIVVEC

301 FEPSEIVFEI VEFWLGYLNSC INPIIYPCSS EFEEAFQNVL RIQCLEREQS SKHALGYILH PPSQAVEGQH EDMVRIDVGS

401 SMPRGSARIT VSEDQSSCIT ARTESRSVIR LECSGMILAH CNLRLEPGSRED PASASQARC TIGDVEPPGRR HQAQLIFVEL

$ 2

To make Mutations:
Substitutions - Highlight the amine acid|s) and type in your changes

Deletions - Highlight the amino acid(s) and use Delete or Backspace key
MNote: Deletions will not marked in the protein sequence

Insertions - Place your cursor upstream of the insertion point and type in your changes

In Silico DNA Sequence

Expression system:

Refresh DNA Sequence ] [\l’iew Mutant Protein ]

Escherichia coli K12 b Genetic Code !UNIVERSAL |
1 EK K A A_K T 8 6. |L_% V¥ @& G F v 8 © W &S P F F B vV M F&
B01 ARRRRARRGCE GCERRRRCCC TGEECATIET GEIGEECTIEC TITGIGCIGT GCIGECTIGCC GITTITICIGE GIGRTECC
TTIITITICEC CGCTITIGEE ACCCETRARACR CCRCCCGRCG RRRCRCGACR CGRCCGRCGEG CRRRRRRGRC CRACTRCGE
gy F K P 5 E T F K 1 v F W 5 G ¥ =} N 5 C [ M P | Iy =
01 TTTRRRCCGR GCGRRRCCGT GITTARRRTT GIGITITGEC TEEGECTATCT GRRCAGCTEC ATTRRACCCGR TIATTTIAT
ARRTTTGECT CGCTTIGECR CARRATTTTAR CRCRARACCE ACCCGATAGR CTIGTCGACE TARTTGEECT ARTRARTZW
S ' >
Add Attachment to In Silico DNA Sequence
@AddtuE'TErminus OAddtuE'TErminus
Restriction Site | Asrl-cacctgc b |
I:‘ Gateway Site
I:‘ User Defined | |
Add Attachment(s) [Mote: Attachments are not optimized for expression)
[ClearallMutatiunsandAttarhmEntj] [ View In Silico DNA ] [ Send for Synthesis ] [ Exit

Regenerator tool features

The Regenerator tool has two main sequence panes, as well as various controls for
editing the sequence:

* The top pane contains the input amino acid sequence or DNA sequence and is
editable, allowing you to add or delete amino acids or bases directly in the

sequence.

mutations selected or entered in the tool.

Create mutations in the input sequence

The middle pane contains the in silico DNA sequence generated from the

You can insert, delete, or substitute amino acids (for proteins) or bases (for DNA) in the
input sequence directly.

98

* To insert amino acids or bases, place your cursor upstream of the insertion point

and type in your desired changes.
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Optimize the expression system and genetic code

* To substitute one or more amino acids or bases, highlight the desired part of the
input sequence and type in your desired changes.

¢ To delete part of the input sequence, highlight the sequence and use the Delete or

Backspace key.
Protein to be Exprezsed
1 MVFLSGNASD SSNCTQPPAP VNISERILLG VILGGLILFG VLGENILVILS VACHRHLHSY THYYIVNLAV ADLLLTSTVL
101 TIWARVDVLCC TASIMGLCII SIDRYIGVSY PLRYPTIVIQ REGIMALLCYV WALSLVISIG PLFGWRQPAP EDETICQINE
201 LVMYACRVYV VAERESRGLE SCGLETDESDS EQVILRIHRE NAPRGGSGMIL SRETETHFSV RLLEFSREEE RRETLGIVVE
301 DFEPSETVFE IVEWLGYLNS CINPIIYPCS SQEFEERFQN VLRIQCLRRE QSSEHRLGYT LHPPSQRVEG QHEDMVRIEV
401 FSSMPRESRAR ITVSEDQSSC TTARTESRSV TRLECSGMIL RHCNLRLPGES RDSPASRSQR AGTIGDVEPE RREHQRQLIFV
£ >

To make Mutations:
Substitutions - Highlight the amine acid(s) and type in your changes

Deletions - Highlight the amino acid|z) and use Delete or Backspace key
Mote: Deletions will not marked in the protein sequence

Insertions - Place your cursor upstream of the insertion point and type in your changes Refresh DNA Sequence ] [View Mutant Protein

Click the Clear all Mutations and Attachments to remove mutations and restore the
original sequence.

Clear mutations

The View Mutant Protein/DNA button is enabled once any mutation is introduced
into the input sequence pane. Click this button to view the mutated protein or DNA
sequence in the Molecule Editor.

View the mutated
sequence

The protein is given a name using the following convention VNTI_<Protein
Name>_mutated.

To update the In Silico DNA Sequence pane with any mutations, click on the Refresh
DNA Sequence button.

Refresh the in silico
DNA sequence

In Silico DNA Sequence

Expression system:

Escherichia coli K12 ¥ Genetic Code | UNIVERSAL ¥
1 CACCTGCATG GIGITICIGR GCEECARCEC GAGCGATAGC ARGCRRCTGCR CCCRECCGECC GGECECCEETE  RRCATTRC A
GTEEACETAC CRCRRRGACT CGECCEITECG CTCGCTATCE TCEITGEACGET GGEETICEECEE  CCECEECCRC  TTIGTRRTC
+1 I 5 G G 5 | 5 F G V S G N | 5 v | 5 5V A C H R H S
101 ATICTGEECE GCCIGATICT GITIGECGTIG CIGEGCRRCE TICIGETGRT TCTIGAGCGIG GCGEIGCCRIC GCCRTICTC
TRRGRCCCEC CGEACTRRGR CRRACCGCAC GRCCCEITET ARAGRCCACTR AGRCTCGCAC CECRCGGTRG CGETRGAC
+1 I v N 5 AV A D 5 & 5 T =& T v 5 P F 5 A | F E 5 G
- —+—+ —t—+— +—+—+— —+—+ —t—+— +—+—+— —+—+ +—+—+ ¥
< >

Optimize the expression system and genetic code

* Select the desired Expression system from the dropdown list. The in silico DNA
sequence will automatically update based on an internal codon usage table for the
expression system in Vector NTI'" Express.

* Select the desired Genetic code from the dropdown list. The in silico DNA
sequence will automatically update based on the selection.

Add attachments

You can add the following attachments to the 5" and 3’ ends of the in silico DNA
sequence:

99
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5 Regenerator
Generate a new sequence and send for synthesis

Note: The 3’ end attachment will always be the Reverse Complement of the sequence
displayed in the attachments dialog box.

Add Attachment to In Silico DNA Sequence

@AddtDE'Terminus OAddtDE'Terminus

Restriction Site Aarl - cacctge hd

Gatewsy Site attB1 - ACAAGTTTGTACAAAAAAGCAGGCTTA ¥

Add Attachment(s) [Mote: Attachments are not optimized for expression)

¢ Select the Restriction Sites checkbox and then select from the dropdown list to
add a restriction site to the selected end(s) of the in silico DNA sequence. The
selected Restriction Site appears in the DNA sequence pane at the 5" and 3’ end,
based on your selection.

* Select the Gateway® Sites checkbox to add attB sites for Gateway® cloning to the
back translated molecule. In the Choose attB Extension dialog box that appears
based on the terminus you have selected (5" or 3), select a fragment from the list
and click OK. The selected Gateway® site appears in the DNA sequence pane at
the 5’ or 3’ end, based on your selection.

* Select the User Defined checkbox to add special sequences (promoter, tags, etc.)
to the back translated molecule. Enter the sequence in the field; the The sequence
will appear in the DNA sequence pane at the 5’ or 3’ end, based on your selection.

Note: The attachments made to the DNA sequence will not appear in the protein
sequence pane.

Clear attachments Click on Clear All Mutations and Attachments to clear all attachments and restore the
original sequence.

Generate a new sequence and send for synthesis

¢ Click on View In Silico DNA to open the newly created DNA molecule in the
Molecule Editor You can then save the molecule, and copy and submit the
sequence for synthesis as described below.
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Generate a new sequence and send for synthesis

¢ Click on the Go to Gene Synthesis button to go to the Thermo Fisher Scientific
GeneArt® gene synthesis service website. There you can create an account and
submit the in silico DNA sequence for synthesis.

Gene Synthesis by GeneArt®

Life Technologies Corporation completed the acquisition of
GeneArt® in December 2010. We have combined the
convenience of the Life Technologies online ordering
system, with cutting-edge GeneAr® service offerings,
including GeneOptimizer® technology for high-quality
gene expression and optimized gene synthesis.

How to Order

Configure your project Have us configure your project
Direct ordering via online portal (lowest Ordering via E-mail (Additional fees for
rate) manual processing apply)

« Secure data submission « Personal support

« Fastand easy project design « Project set-up by GeneArt® scientists

« Benefit from more than 10 years of

« Direct online ordering or project or )
experience

assistance by our experienced
specialists * Use the Excel data sheet to transfer
. . your sequence directly to

* Actual online project status geneartsupport@lifetech.com

« Instant overview of project history

configure your project submit your request
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BLAST search

Open the BLAST
search tool

BLAST search
settings

BLAST and Entrez Searches

Vector NTI" Express Software includes the search engines BLAST and Entrez Query
for querying sequences.

BLAST (Basic Local Alignment Search Tool) is a search engine for exploring available
public sequence databases for DNA or protein sequence similarities to a query
sequence. BLAST programs have been designed for speed, with a minimal sacrifice of
sensitivity to distant sequence relationships. BLAST scores have a well-defined
statistical interpretation, making real matches easy to distinguish from random
background hits. BLAST uses a heuristic algorithm that seeks local as opposed to
global alignments and is therefore able to detect relationships among sequences that
share only isolated regions of similarity.

For detailed information on BLAST search types, settings, parameters, search
databases, etc., visit http://blast.ncbi.nlm.nih.gov/Blast.cgi.

e To BLAST search an entire molecule in the database:

— Select the molecule in Database Explorer, right-click, and select BLAST
Search.

— Open the molecule in the Molecule Editor and click on the BLAST button on
the main toolbar.

< >§|:|szf-""3-;'@%@50@@1::::»5:::@

* To BLAST search part of a sequence, open the sequence in the Molecule Editor,
select the desired part of the sequence in the Graphics or Sequence pane, and
right-click to select BLAST sequence.

¢ To open a blank BLAST search window and type and paste a sequence directly
into the tool, click on the BLAST button on the main toolbar without selecting a
molecule first.

The BLAST search tool settings are displayed in the right-hand pane of the tool; the
results of a search are displayed in the left-hand pane.

Select the following settings to define your search:

Program

In the Program dropdown menu, specify the type of database search to be performed:

blastn Compares a nucleotide query sequence against a nucleotide sequence
database.
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blastp

Compares an amino acid query sequence against a protein sequence
database.

blastx

Compares a nucleotide query sequence translated into all reading frames
against a protein sequence database.

tblastn

thlastx

Compares a protein query sequence against a nucleotide sequence
database dynamically translated in all six reading frames (both strands).

' Compares the six-frame translations of a nucleotide query sequence

against the six-frame translations of a nucleotide sequence database. 7Ais
program cannot be used with the nr database.

Algorithm

In the Algorithm drop-down menu, specify the type of algorithm search to be
performed. In addition to blastn and blastp, algorithm searches include:

megablast

PHI blast

Concatenates many queries to save time spent scanning the database. It
is optimized for aligning sequences that highly similar and is up to 10
times faster than more common sequence similarity programs. It can be
used to quickly compare two large sets of sequences against each other.
MEGABLAST permits searching with batches of ESTs or with large cDNA
or genomic sequences.

Pattern Hit Initiated BLAST. A program for searching a protein database
using a protein query; it seeks only alignments that preserve a specified
pattern contained within the query.

PSI blast

Position Specific Iterated BLAST. A program for searching protein
databases using protein queries to find other members of the same
protein family.

Database

In the dropdown list, select the GenBank database to query:

Menu item

Description

nr/nt

Peptide Sequence Database: All non-redundant GenBank
sequences and CDS translations.

Nucleotide Sequence Database: All GenBank+EMBL+PDB
sequences (no EST, STS, GSS or phase 0, 1 or 2 HTGS sequences).
No longer non-redundant.

Refseq RNA

Human Genome BLAST databases: human RefSeq mrna with
NM_#### or XM_#### accessions

Refseq Genomic

Human Genome BLAST databases: human genomic contig
sequences with NT_#### accessions

Chromosome

Nucleotide Sequence Database: complete chromosomes

EST

Nucleotide Sequence Database: EST (Expressed Sequence Tags)—
mouse and human.

EST-others

Nucleotide Sequence Database: EST (Expressed Sequence Tags)—
other than mouse and human.
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Menu item Description

GSS Nucleotide Sequence Database: Genome Survey Sequence,
includes single-pass genomic data, exon-trapped sequences, and
Alu PCR sequences.

HTGS Nucleotide Sequence Database: Unfinished High Throughput
Genomic Sequences.

PAT Protein sequences from the Patent division of GenBank.

PDB Peptide Sequence Database: Saccharomyces cerevisiae protein

sequences—genomic CDS translations.

Nucleotide Sequence Database: Saccharomyces cerevisiae
genomic nucleotide sequences.

Alu repeats Peptide Sequence Database: Translations of select Alu repeats
from REPBASE.

Nucleotide Sequence Database: Select Alu repeats from REPBASE.

DBSTS Nucleotide Sequence Database: Database of
GenBank+EMBL+DDBJ sequences from STS Divisions.

ENV-NT Sequences from environmental samples, such as uncultured
bacterial samples isolated from soil or marine samples. The
largest single source is the Sargasso Sea project. This does not
overlap with the Nucleotide Sequence Database.

Limit by Entrez Query

This checkbox lets you limit the BLAST search to the results of an Entrez query against
the database chosen. This can be used to limit searches to subsets of the BLAST
databases.

Select the checkbox and in the field below enter terms that would normally be allowed
in an Entrez search session. For example:

protease NOT hivl[Organism] — this form of a search will limit the search to all
proteases, except those in HIV 1.

biomol_mrna[PROP] AND brain — this form of a search can be used to limit searches
to a particular molecule type

Mus musculus[Organism] — this form of a search will limit the search to a specific
organism. Enter the name of the organism in the Entrez Query field with the
[Organism] qualifier.

General Parameters

The parameters here are almost identical to parameters for the various BLAST searches
at the NCBI website. For more information regarding these parameters, visit http://

www.ncbinlm.nih.gov/blast/html/blastcgihelp.html.

Max target sequences —The maximum number of aligned sequences to display.
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BLAST search

Expect threshold —The statistical significance threshold for reporting matches against
database sequences. The default value of 10 means that in a database of the current
size, 10 matches would be expected merely by chance (stochastic model of Karlin and
Altschul, 1990.) Hits showing a statistical significance greater than the Expect
threshold are not reported. Increasing the E value above 10 produces a larger list with
more low-scoring hits (chance matches). Lower expectation value thresholds are more
stringent, leading to fewer chance matches being reported.

If your query peptide or nucleotide sequence is short, you might want to increase the
Expect value. Because a short query is more likely to occur by chance in the database,
even a perfect match can have low statistical significance and may not be reported.
Increasing the E value lets you look farther down the hit list and see matches that
would normally be discarded because of low statistical significance.

Word size —Word size is roughly the minimal length of an identical match an
alignment must contain if it is to be found by the algorithm. Mega BLAST is most
efficient with word sizes 16 and larger, although word size as low as 8 can be used. If
the value W of the word size is divisible by 4, it guarantees that all perfect matches of
length W + 3 will be found and extended by Mega BLAST search, however perfect
matches of length as low as W might also be found, although the latter is not
guaranteed. Any value of W not divisible by 4 is equivalent to the nearest value
divisible by 4 (with 4i+2 equivalent to 4i).

Scoring Parameters

¢ Match/Mismatch Scores—Reward and penalty for matching and mismatching
bases. Many nucleotide searches use a simple scoring system that consists of a
“reward” for a match and a “penalty” for a mismatch. The (absolute) reward/
penalty ratio should be increased as one looks at more divergent sequences. A
ratio of 0.33 (1/-3) is appropriate for sequences that are about 99% conserved; a
ratio of 0.5 (1/-2) is best for sequences that are 95% conserved; a ratio of about one
(1/-1) is best for sequences that are 75% conserved.

* Gap costs—The penalty to open a Gap and penalty to extend a Gap. Increasing
the Gap Costs decreases the number of Gaps introduced in the alignment.

Filters

* Low-complexity —This filter masks off segments of the query sequence that have
low compositional complexity (as determined by the SEG program of Wootton &
Federhen, Computational Chemistry, 1993). Regions with low-complexity
sequence can create problems in sequence similarity searching by producing
artificial hits, sequences that are not truly related. Such hits can produce high
scores because of the presence of low-complexity regions.

¢ Human Repeats—This option masks Human repeats and is especially useful for
human sequences that may contain these repeats.

¢ Mask for Lookup —This option masks only for purposes of constructing the
lookup table used by BLAST. The BLAST extensions are performed without
masking.

* Mask lower case characters—With this option selected you can cut and paste a
FASTA sequence in upper case characters and denote areas you would like
filtered with lower case. This allows you to customize what is filtered from the
sequence during the comparison to the BLAST databases.
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Performthe BLAST 1. To perform the search, click on Submit.

search 2. The search progress will be displayed left-hand pane of the BLAST search viewer.
When the search is complete, the search will be flagged as Complete.

3. Right-click on the search result and select from the following options:
— Save to Local Database —saves the search in the local database.
— Save as tab delimited file—save as a text file.
— Edit search—change the search parameters and re-Submit.
— Delete BLAST job—clears the results from the list.

Request D Status Databaze Tool Query Length Hit Count Date/Time

i Bt Menoecosisosoarerasit |

Save to Local Database
Save as tab delimited file
Edit search

Delete BLAST job

4. Double-click on the search result to open the result in the BLAST Result Viewer.

Note: BLAST results that have been saved to the database may be opened in Database
Explorer; click on Results and open the BLAST Results folder.

BLAST Result Double-click on a BLAST search result in Database Explorer or the BLAST tool to open
Viewer the result in the BLAST Result Viewer.

Table pane

Graphics pane

Sequence pane

The Viewer contains three main panes:

* The Table pane displays a textual list of query “hit” molecules for the sequence

* The Graphics pane displays the corresponding sequence of each hit in graphical
form

¢ The Sequence pane displays the Query sequence, “hit” sequence (with Accession
number), and Consensus sequence

Click on a row in the Table pane or a feature in the Graphics pane to display the
corresponding sequence in the Sequence pane.

Table pane columns

¢ E-Value: This value reflects the likelihood that the similarity between the
sequences would occur by chance when searching a database of a particular size.
A zero or extremely low number suggests that the match is so perfect that it is
extremely unlikely that the similarity would occur randomly.

* Name: The NCBI sequence identifier of the query hit.
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Entrez Search

Open Entrez search
tool

108

e Accession: The GenBank Accession number of the hit.

* Bit Score: A measure of how close the identity of the match is to the query
sequence.

¢ Identity: The ratio (and percentage) of matching residues in the hit elements. The
numbers n/n refer to the number of identical residues out of the number of
matches in the hit element. This is important to consider when determining the
significance of this statistic. A high identity percentage may mean nothing if a low
number of nucleotides is being compared.

* Positives: the ratio (and percentage) of similar residues in the hit elements

* Query From/To/Orientation: The start and end position numbers in the query
sequence matching that of the hit element, and the strand that corresponds to the
hit element.

¢ Hit From/To/Orientation: The start and end position numbers in the hit sequence
matching that of the query element, and the strand that corresponds to the query
element.

Download sequence features and save them as molecules

In the Table pane, click on the link in the Name column to download the sequence and
database information for that query molecule from the NCBI database and save it as a
separate molecule in Vector NTI"™" Express Software. The database information for the
sequence will be populated in the Properties of the created molecule.

Note: You will be prompted to submit your email address when connecting to the
NCBI database.

You can use the NCBI Entrez cross-database search engine directly from Vector NTI""
Express Software. For more information about this search engine, visit
www.ncbi.nlm.nih.gov/sites/gquery.

Note: An Internet connection is required to perform this search.

To perform an Entrez search, click on the Public Database Search button on the main
toolbar.

¢> e a=vn oeowe nw
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The Entrez search tool will open.

£, Entrez Query

Databaze

SaarchTarm

protein v

prolactin

The Entrez search tool includes the following panes:

* Query pane—Contains settings for formulating a query.

* Query List pane— Lists the status of each query request.

¢ Results pane—Displays the results of a query.

Entrez search The Entrez search engine allows you to search across a wide variety of NCBI
settings databases.

1. To begin, select the desired NCBI database from the Database dropdown list:

PubMed: A database of biomedical literature citations and abstracts from
MEDLINE, life science journals, and online books

Gene: Wide-ranging database containing nomenclature, Reference
Sequences (RefSeqs), maps, pathways, variations, phenotypes, and links to
genome-, phenotype-, and locus-specific resources worldwide.

OMIM: Database of human genes and genetic phenotypes.

Protein: Database of translations from annotated coding regions in GenBanlk,
RefSeq and TPA, as well as records from SwissProt, PIR, PRF, and PDB.

Structure: Database of three-dimensional genetic and protein structures.

Popset: Database of DNA sequences that have been collected to analyze the
evolutionary relatedness of a population.

Nucleotide: Database of genome, gene and transcript sequences from
several sources, including GenBank, RefSeq, TPA and PDB.

SNP: Database of single nucleotide polymorphisms (SNPs).

2. Search terms will vary by database. You can enter known search terms directly in
the Search Term field, or you can use the Search Builder function to construct
your search from known database elements and Boolean operators. For a
description of search terms and operators, visit www.ncbi.nlm.nih.gov/books/
NBK3837/.

3. Select the desired Page size.

4. When you have made your selections, click on Submit.
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Entrez Search

5. The search progress will be displayed Query List pane. When the search is
complete, the search will be flagged as Complete and the search results will be
displayed in the Results pane.

Entrez search Entrez search results are displayed in tabular form in the Results pane.

results rr— e
EUTILS 111205152 prolactin{Protein Name] MonDec05 1521 56PsT2010 | |

SearchTerm [ prolactin(Protein Name]

< I >

Results: 1-200f 410 Page|  1|ot21

Pazesize Caption Title CresteDate Taxdd Gi Length ~
AAAZ1578 prolactin [Ovis aries] 1993/08/30 9940 387876 240
A8A49611 prolzctin [Gncorhynchus mykiss g3irdneri 1994/08/24 857570 532239 210
= Search Builder AAAS3281 prelactin [Greochremis nileticus] 1994/08/20 2128 531226 212
AAA53282 prolactin [Oreochromis niloticus] 1994/08/20 8128 531228 200
BAKOS527 prolactin [Leucopsarion petersii] 2011/04/01 167318 327343757 190
‘ ‘ BAKOS554 prolactin [Leucopsarion petersii] 2011/04/01 167318 327343771 &0
cas3BEa prolzctin [Homo sapiens] 1994/08/12 9606 531103 220
cAAS3633 prolactin [Capra hircus] 1994/09/28 9925 551230 229 B
CAA53634 prolactin [Capra hircus] 1994/09/28 2008/09/24 9825 551226 229
(e .
o~ CAAS3635 prolactin [Ovis aries] 2005/04/18 9340 551265 229
L Entrez Query o
CAABDEE0 prolactin [Coregonus autumnalis] 20¢ g 27772 312638 210
Q BLAST CAD30063 prolactin [Taeniz hydatigena) 2005/04/15 85431 20330052 222
CAHO5020 prolzctin [Nycticzbus pysmaeus)] 2006/11/14 101278 50657062 220 &
z || | &

The table of results includes columns appropriate for the database you are querying.
Click on the link in the Results pane to open the online database record for each result.

Note: Entrez queries are not saved in the Vector NTI'" Express Software database.

Editing and » To delete an Entrez query, right-click on it in the Query List pane and select

deleting queries Delete search job.
¢ To edit a query, right-click on it in the Query List pane and select Edit search.
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GenomeBench

GenomeBench can be used to download, view, analyze, annotate, and save local copies
of reference genomic DNA sequences from several principal Distributed Annotation
System (DAS) servers.

GenomeBench was designed to support the following workflows:

* Retrieval of genomic data from public DAS servers.

* Annotating and creating a local copy of a genomic region.
In support of these workflows, it accepts megabase-sized genomic sequences and all
attendant track annotations. All annotated features are linked to their corresponding
region of the genomic sequence backbone; additional information for any sequence-
based annotation (for example, mRNAs, ESTs, and STSs), including other defined
features from the GenBank record, is easily downloadable. Annotated sequences can
be aligned with the genomic backbone simply by dragging and dropping into an
alignment window.

Proprietary DNA sequences stored in the Vector NTI'" Express local database can also
be positioned along genomic backbones using Spidey or Sim4 alignment algorithms to
determine the intron-exon structure of genes of interest. Genomic sequences in
GenomeBench can be exported to Vector NTI'" Express for further sequence analysis,
such as PCR primer design or the creation of spliced transcripts.

GenomeBench also provides the capability to query public databases and perform
sequence and feature searches.

Download data from public DAS servers

Vector NTI™ Express has preconfigured DAS servers
To launch GenomeBench and download data:
1. Click on the GenomeBench button on the main toolbar.
2. When you first open the application, an empty project will be displayed.

3. In the GenomeBench toolbar (on the right side of the window), click on
the Load from DAS Server button to download genomic data from one
of the pre-configured public DAS servers:

— Genome Reference Consortium: human (GRCh)

— National Center for Biotechnology Information mouse genome assembly
(NCBIM)

— Rat Genome Sequencing Consortium (RGSC)
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GenomeBench

Download data from public DAS servers

— NCBI's 32K BAC array, BAC end-sequence pairs, and Fosmid clone end-
sequence pairs

E DAS-Select the chromosome

DAS Authority Sources
Last Update Time: 2011-11-08 1%:16 o — e i
Authority Sources# hglg Human sapiens Human Feb. 2009 (GRCh37/hg19) Geno...
NCEIM x
RGSC 7
NCEBI 3
Chromosomes
Last Update Time: 2011-11-08 1%:16 E
Chromosomes Name Length Orientation ’:
1 249250621 Forward
2 2431959373 Forward __
3 158022430 Forward
4 191154276 Forward
5 180915260 Forward
B 171115067 Forward
7 159138663 Forward w
[ OK ] [ Cancel

N o g &

In the DAS Server dialog, select the server from the DAS Authority list.
Select the genomic source from the Sources list.
Select the desired chromosomes from the Chromosomes list, then click on OK.

In the Load Fragment dialog, specify the base range of the sequence to download
using the Start and Length fields

Select the feature information to download from the Feature Type list, which
displays a selected list of features available in the DAS databases.

Load Fragment le

Positions

Start: 15000
Length: 25000

Feature Type

Name Category L]
wgEncodeHaibMethylRrbsT47dE...  transcription
wgEncodeOpenChroemChipMcf7C... transcription
wgEncodeHaibTfbsEcclEralphaa...  transcription

sgpGene transcription
wgEncodeGencodeManualvid transcription
lincRMAsTranscripts transcription
xenokst transcription
nestedRepeats transcription W
Add ] [ Remave ]
[ OK ] [ Cancel ]

— Use Ctrl+click and Shift+click to make multiple selections.

— Click on Remove to remove selected features from the download.
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— Click on Add to open the Feature Types Filter and select from all available
feature types to add them to the Feature Type list.

9. Click on the OK in the Load Fragment dialog to begin the download.

Note: It can take some time for all the features to load, but you can start working on
features that have loaded before the remaining features are loaded.

10. The download time can vary considerably depending on the server connection
and data volume.

11. When the download is finished, the GenomeBench Project viewer will display the

project.
Data Loadmg You can monitor the download progress by clicking on the Download
Monitor Progress button on the GenomeBench toolbar. .* B
Data Loading Monitor g|
Main Sequence
Request Status Time b
xenoMrna features " Inloading ©00:03:41
intronEst features *o InQueue  00:03:41
refGene features *o InQueue  00:03:41
wgEncodeGencodeManualvdfeat.. 7 InQueue 00:03:41
lincRNAsCTTestes_R features *° InQueus 00:03:41
mgcFullMrna features *° InQueus 00:03:41
vegaPseudoGene features *° InQueus 00:03:41
wgEncodeGencode2wayConsPseu... & InQueue 00:03:41
wgEncodeGencode2wayConsPseu... & InQueue 00:03:41
wgEncodeGencodefutoVd features &7 InQueue 00:03:41
burgeRnaseqGemMapperalignTes... ¥ InQueue 00:03:41
sestanBrainAtlas features *o InQueue  00:03:41
cedsGene features *o InQueue  00:03:41
wgEncodeOpenChromChipMef7Cm... &7 InQueue 00:03:41
nscanGene features *o InQueue  00:03:41
nestedRepeats features *° InQueue  00:03:41 b
< ¥

In the Data Loading Monitor, features are listed as “Loading” or “In Queue.” To
delete an “In Queue” feature in the list, select it and click on Abort.

Local GenomeBench Projects

GenomeBench Projects that have been downloaded can be saved in the local Vector
NTI™ Express database for future access:

¢ To save a project to the local database (i.e., after downloading the data from the
DAS server), select File > Save As and specify a name for the project in the dialog
box.

* To open a saved project, open GenomeBench and click on the Load from
Local Database button. Then select the project name from the Existing E
Genome Projects dialog.
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GenomeBench Project Viewer

GenomeBench Project Viewer

The GenomeBench Project Viewer contains the following panes: Map Overview,
Feature Map, Genome Features, and Genome Sequence View.

Map Overview

Feature Map

Genome Features/
Sequence View

Map Overview

Feature Map

114

- &
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PRy ey, |
30 - TCOHE_DOGEAR . che 3 890808
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TCONS_D0005408.chr . 1043818
B ARDIITL.che 3. LT
s e TSN
528809, che 3655823
B
298182 che . 1304048
/
0019980, che3. 1134564 || .4.

1 Gerome Feasres | I Genome Sequence view

The Map Overview pane presents a graphical depiction of the entire chromosome and
has the following features:

* A ruler marks the length of the chromosome.

* The rod-shaped band depicts the sequence/chromosome.

* Narrowed areas on the rod indicate centromeric regions.

* Cytoband patterns are indicated by the vertical dark lines that run the length of
the rod. Pause the cursor over a particular cytoband to display a tool tip with
information about the cytoband.

2y Ean TIM 200

[ birzfpizileslezs] [ I X_E
© 1250k 1300k 1350k 1400k
—|—|c\¢ubanu p14.2:58600000-63700000—

Centromeric regions and cytoband patterns are shown only for those DAS servers that
provide the information in the correct format.

The Feature Map Pane shows a graphical depiction of the features for the currently
loaded fragment.

Like the Overview Pane, the Feature Map Pane has a ruler at the top to help you
visualize the orientation of features along the length of the fragment.
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Genome Features
and Genome
Sequence

Editing features

Feature types or tracks display along the left side of the Feature Map Pane. Different
features are depicted with various graphical representations and are labeled with the
feature name. Shown features are listed along with relevant feature information in the
Genome Features pane.

The associated GenBank accession number is derived from the Target Accession
number of the feature.

Magnifying tools

Use the magnifying tools to the right of the Feature Map to magnify features in the
pane horizontally.

<
X

The Genome Features pane lists the features in the map by name, and indicates their
type, location, orientation, and feature category.

[ Genome Features | ] Genome Seguence View

Name Type Start Length Orientation Category
DCB54810.chr3.9... xenocEst 1000300 40 UNKNOWN transcription
E£159107.chr3.9... xencMrna 974496 20 UNKNOWN transcription
FC129225.chr3.8... xenoEst 1000165 31 UNKNOWN transcription
CB308280.chr3.9... xenocEst 999965 a8 UNKNOWN transcription
GE874806.chr3.9... xenocEst 999701 261 UNKNOWN transcription 1

The Genome Sequence pane displays the entire downloaded sequence

Editing features

In the Feature Map and Genome Features list, the right-click menu allows you to
create, edit, or delete features.

Right-click on a feature in the map or list and select:

¢ Edit the selected feature: Edit basic settings and information for the feature,
including feature name, type, orientation, and position in the segment or multiple
segments.

Edit Feature(EZ159107.chr3.974495) 53

Name: ElEBlO?.:hrE.B?EMBE
Type: w

Crientation:

@Dire:t OCDmplementar\r ONDtDriented
Position

OSin;IeSe;ment Start End

@ Multiple Segments | 974496..974515,1222609..1222662

o J[ e ]

* Create New Feature: Create a new feature, using the same settings and fields as in
the Edit Feature dialog.
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Editing features

¢ Delete the selected feature: Deletes the selected feature.
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Open AlignXe

AlignX® window

Align Multiple Sequences

The simultaneous alignment of multiple nucleotide or amino acid sequences is an essential tool
in molecular biology. Alignment enables you to design PCR primers for amplifying a region of
aligned DNA/RNA molecules. Multiple alignments are used to find diagnostic patterns,
characterize protein families, as well as detect or demonstrate a similarity between new
sequences and existing families of sequences. They are also useful in predicting secondary and
tertiary structures of new sequences, suggesting oligonucleotide primers for PCR and serving as
an essential prelude to molecular evolutionary analysis.

AlignX® is the multiple sequence alignment tool of Vector NTI™ Express Software. In addition
to aligning sequences, it can be used to create and manage sequence alignment projects. It uses
a modified Clustal W algorithm and incorporates the following features:

* Phylogenetic tree construction, displayed in graphical representation
* Use of residue substitution matrices

* Secondary structure consideration

*  Multicolored alignment presentation

* Automatic consensus calculation

+ Full alignment editing capabilities

There are several ways to open the AlignX® tool:

* Click on the AlignX button on the main toolbar.

¥ Vector NTI Express =NACN X

File Edit View Curate Discover Design Confirm Tools Help
Oreaem a(@r o 2o00wo uw

» In Database Explorer, right-click on a molecule or Ctrl+click on multiple molecules and
select AlignX - Align selected Molecule(s) to load those molecules into the tool.

+ Load an existing AlignX® project as described in “Manage AlignX® projects” on page
118.

The AlignX® window consists of the following panes:

* Project Properties pane: Contains the Project Description and the Fragments list. As
molecules are added to an AlignX® project, they are listed in the Fragments list.

* Alignment Settings pane: Contains the settings used to perform the alignment.

* Graphs pane: Displays a graphical representation of the aligned molecules, showing both
similarity and absolute complexity for consensus.

» Alignment pane: Displays the aligned sequences, with aligned regions highlighted
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Project description 1

Phylogenetic tree

Align Multiple Sequences
Manage AlignX® projects

Phylogenetic Tree pane: A graphical representation of the degree of similarity among
sequences (for three more sequences).

£ Vector NTI Express.
File

<

Project Properties

Edit View Curate Discover Design Confirm Tooks

O &

Help
[ElvE D@ Wwo =
1= *Mew AlignX Project 2015-11-18-12-25-34 1

=] &

24 w

E-]

Praject Details
peDNAS. LHygro_+_ (0.00084)

Graphics pane

Fragments list

Alignment pane

3

Project Name: New AlgniX Project N15-11-18-12-25-3 =

Description: New Aligni Praject

Creation Date: 22

Created By: Demna User I
P, — - pEDMAZ. 1/Hygro_-_ (0.0065) I
ABgnment Dptions: o Slow Fast S
Fragment List

7] Select/Unselect Al v X

Sequence Name Length

- peDNAD. 1/MisA (0.081C

7] T peDMAZ L His A
¥ 5 peDNALL Hygro(=)
4| = peDMARL Hygrol-)

5514
601
5600

Alignment settings —

=LA

Project Properties

| Akguccal Scttings

Manage Alig

Save and rename a

project

Open a project

Close a project
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nX~ projects

Following analysis, a new AlignX® project is automatically named New AlignX
Project <timestamps. To edit the name or description, click Edit Project
Properties.

B

To save changes to a project, select File > Save or File > Save As. Save the project as
either an Alignment Project (*.aprx) or Multiple Sequence Formats (*.msf).

To load an existing project in the database, in Database Explorer, go to the Projects list,
double-click on the Projects folder, select the Alignment Projects folder from the Local
Database, and double-click on the AlignX® project in the list to open it

Use this method to load projects saved in earlier versions of VectorNTI. While you can

open projects from the database, you cannot save to the database from Vector NTI
Express.

@ Projects

= Ii] Local Databaze
Ii] Alignment Projects
Ii] Contig Azsembly Projects
Ii] Cloning Projects

+ Ii] Remaote Databaze

Name Description Author Madified

pcDNA3. 1AlignProject 2011-12-1107:09:14

pcDNAG.2AlignProject 2011-12-1011:38:55

To load an existing project that has been saved as a .apr, .aprx, or .msf file, select File >
Open > Alignment Project, thenchoose between the supported formats.

To close a project, click “ Close Project. If there are unsaved changes, you will be prompted
to save the project before closing.

Vector NTI™ Express Software User Guide



Select fragments to align E

Save consensus After you perform an alignment, you can save the consensus sequence as a separate molecule in
sequence the database. Right-click over the consensus sequence, and select Save As Molecule.

Select fragments to align

The tools for selecting the fragments to align are located in the Fragment List region of the
Project Properties pane.

Project Properties

Project Details
B x

Project Name: Mew AlignX Project_2015-11-20-10-33-58 =~
Description: New AlignX Project

Creation Date: 20-11-2015:10:39:58

Created By: Susan Tate

Molecule Type: DMNA

Alignment Options: @ Slow () Fast

Fragment List

[¥] Select/Unselect All =9 X
Sequence Name Length

=%, pcDNAZ1/His A 5514

=% pcDNAZL/Hygro(+) 5601

=% pcDNA3/Hygro(-) 5600

Project Properties

Alignment Settings

Add fragments To add fragments:

* Click = Add molecule(s) from file(s) to this list for alignment to select .gb, .gp, or
fasta sequence files.

* Click EEJ Add molecule(s) from the database to this list for alignment to select DNA
or Protein molecules from the local database.
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Note: Use the drop-down menu to toggle between molecule types (DNA vs. Protein).
Press the Ctrl or Shift keys to select multiple files/molecules.

ﬁ Data from the local database

S

Type Subset | MAIN

Search

MName Form
ADCYT Linear
Adeno2 Linear
BaculoDirect\Linear\DNA  Linear
BaculoDirect\Linear\DN... Linear
BaculoDirect\Linear\DM... ~ Circular
BBa_K174018 Linear
BLOCK-iT-Poll-miR-lac..  Circular
BLOCK-iT-Poll-miR-LM... Circular
BLOCK-iT-Poll-miR-luc...  Circular
BPV1 Circular

Length
6196
35937
139370
5770
139370
2393
5759
5759
5759
7945

Description
Heomo sapiens adenylate cyclase 7 (ADCYT), mRMA.

Adenovirus type 2, complete genome.

m

(Invitrogen Vector)
(Invitrogen Vector)
(Invitrogen Vector)
GEMEART PMQ Plasmid Backbone
(Invitrogen Vector)
(Invitrogen Vector)
(Invitrogen Vector)

bovine papillomavirus type 1.

Remove fragments

<< First | | < Prev | Page

To remove a fragment from the AlignX® project, select the check box next to the sequence

name in the Fragment List and click on the 3 Remove selected molecule(s) from alignment.
This will remove the fragment from the project, not delete it from the database.

Select fragments
to align

120

To select fragments for alignment, select the check boxes next to the fragment names in the
Fragments List.
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Alignment settings

Click on the Alignment Settings button below the Project Properties pane to view the settings
for performing an alignment.

Alignment Settings

»

General Options

Molecule Type: DNA

Iterations TREE -

MNumber of Iterations 1

 Pairwise Alignment Options

) Slow @) Fast
Gap Penalty 3
K-TUPLE (Word Size) 1
Window Size 5

Score Type PERCENT -

MNo. of Best Diagonals 5

+ Multiple Alignment Options

m

DMNA Weight Matrix IUB -
Protein Weight Matrix | GONMNET

Gap Open Penalty 15.0

Gap Extension Penalty  6.66

% Identity For Delay 30

DMNA Transitions Weight 0.5
Use Megative Matrix 1

Protein Gap Parameters

Hydrophilic Residues GPSNDQEKR
Gap Separation Distance | 4

Residue Specific Penalties

Hydrophilic Penalties
End Gap Separation

~ Phylogenetic Tree Options

Use a Kimura's correction [

Ignore positions with gaps [

L=
Default Settings

Project Properties

T

i%
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DNA weight matrix
programs

Protein weight
matrix programs

Molecule type

Iterations
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Clustal W v2.1

The local Clustal W algorithm uses matrices to determine alignments of protein and DNA
sequences with each other. The program allows you to select different matrices to identify
related sequences. For sequences with high similarity, it is best to use a more strict matrix so the
algorithm will favor conserved substitutions. For more divergent sequences, more loosely
related matrices score frequent substitutions highly. The lower numbered matrices are more
strict, the higher numbers favor more divergent matches.

The following matrices are available in the AlignX program.

IUB

This is the best default matrix for the BESTFIT comparison of two nucleic acid sequences. X’s
or Ns in a nucleic acid sequence are treated as matches to any IUB ambiguity symbol and score
a mismatch of 0. Matches score 1.9.

PAM (Dayhoff)

These matrices are the original matrices, developed in the 1970s, that are used in many
applications. The matrices used are PAM 20, 60, 120 and 150.

GONNET

These matrices are calculated in a similar way to the PAM matrices but they are calculated
using more recent snapshots of the data available to us now. They appear to be more sensitive
than the PAM matrices. We provide the GONNET 80, 120, 160, 250 and 350 matrices.

BLOSUM (Henikoff)

These matrices appear to be the best available for performing database homology searches. The
matrices used as BLOSUM 80, 62, 45 and 30.

Identity Matrix (ID)

This matrix gives a score of 1.0 for two amino acid matches or a 0 otherwise. It is good for
quick screens of conserved homology between sequences.

CLUSTALW

This is the second nucleic acid matrix. It is similar to the identity matrix, in that matches score
1.0 and mismatches or IUB symbols score 0. It is good for a fast comparisons between a set of
sequences.

DNA or Protein is automatically detected and displayed.

A remove first iteration scheme has been added. This can be used to improve the final
alignment or improve the alignment at each stage of the progressive alignment. During the
iteration step each sequence is removed in turn and realigned. If the resulting alignment is
better than the previous alignment it is kept. This process is repeated until the score converges
(the score is not improved) or until the maximum number of iterations is reached. The user
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can iterate at each step of the progressive alignment by setting the iteration parameter to
TREE or just on the final alignment by setting the iteration parameter to ALIGNMENT. The
default is no iteration. The maximum number of iterations can be set using the numiter
parameter. The default number of iterations is 3.

Choose an option from the pull-down menu, then enter the Number of Iterations in the box

below.
Slow options Description
NONE Do not perform any additional iterations
when performing alignment.
TREE Do an iteration at each step of the
progressive alignment.
ALIGNMENT Iterate only on the final alignment.

Pairwise alignment  These settings control pairwise distances based on the Clustal W algorithm selected.

The Alignment Type options control the speed/sensitivity of the initial alignments:

* Fast (approximate) method

* Slow (more accurate) method uses two gap penalties (for opening or extending gaps) and
a full amino acid weight matrix. This is the default setting.

There are different sets of parameters, depending on the alignment type:

Slow options Description

DNA Weight Matrix IUB (default] or Clustal W

Gap Open penalty The penalty for the first residue in a gap
Gap Extension penalty The penalty for additional residues in a gap
Protein weight matrix BLOSUM, PAM, GONNET, and ID

Fast [approximate] These similarity scores are calculated from fast, approximate, global alignments, which are
alignment determined by four parameters. Two techniques are used to make these alignments very fast:
Only exactly matching fragments (k-tuples) are considered, and only the best diagonals (the

arameters
P ones with most k-tuple matches) are used.
Fast options Description
K-TUPLE (Word size] Change the K-tuple value to limit the word-length the

search should use. A word-length of 2 is sensitive
enough for most protein database searches. The
general rule is that the larger the word length, the less
sensitive, but faster the search will be.

INCREASE this value for speed, or DECREASE for
sensitivity. For longer sequences (e.g. >1000 residues)
you may need to increase the default. The maximum
value is 2 for proteins and 4 for DNA.

Window Size The number of diagonals around each of the best
diagonals used. Decrease this value for speed or
increase it for sensitivity.
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Fast options

Description

Score Type

No. of Best Diagonals

Percent or absolute

The number of k-tuple matches on each diagonal (in an
imaginary dot-matrix plot] is calculated. Only those
with the most matches are used in the alignment.
Decrease the value for speed or increase it for
sensitivity.

GAP PENALTY

This is a penalty for each gap in the fast alignments. It
has little affect on the speed or sensitivity except for
extreme values.

Multiple Alignment  These parameters control the final multiple alignment.

options Option

Description

DNA/Protein Weight Matrix

All algorithms designed to evaluate pairwise sequence
alignment are based on systems which rank aligned
residues. Nucleotides or amino acids that are identical
or similar in alignment score higher than those less
similar. Matrices generated with these assigned scores
are used to detect similarities between differing
sequences. The most common of many different scoring
systems are based on substitutions of amino acids in
related proteins.

Gap Open Penalty

The penalty for the first residue in a gap

Gap Extension Penalty
% ldentity For Delay

The penalty for extending a gap by one residue.

" The DELAY DIVERGENT SEQUENCES switch delays the

alignment of the most distantly related sequences until
after the most closely related sequences have been
aligned. The setting shows the percent identity level
required to delay the addition of a sequence; sequences
that are less identical than this level to any other
sequences will be aligned later.

DNA Transition Weight

The TRANSITION WEIGHT gives transitions (A to G or C
to T, i.e. purine-purine or pyrimidine-pyrimidine
substitutions) a weight between 0 and 1. A weight of zero
indicates that the transitions are scored as mismatches,
while a weight of 1 gives the transitions the match score.
For distantly related DNA sequences, the weight should
be near to zero. For closely related sequences it is useful
to assign a higher score.

Use Negative Matrix

Num of Iteration

In the weight matrices, you can use negative as well as
positive values. However, the matrix will be
automatically adjusted to all positive scores, unless the
NEGATIVE MATRIX option is selected.

" 1(default] to 10

124
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Protein Gap Parameters

Description

Hydrophilic Residues

NEED INFO

Gap Separation Distance

GAP SEPARATION DISTANCE tries to decrease the
chances of gaps being too close to each other. Gaps that
are less than this distance apart are penalized more
than other gaps. This does not prevent close gaps; it
makes them less frequent, promoting a block-like
appearance of the alignment.

Residue Specific Penalties

Hydrophilic (gap) Penalties

RESIDUE SPECIFIC PENALTIES are amino acid specific
gap penalties that reduce or increase the gap opening
penalties at each position in the alignment or sequence.
As an example, positions that are rich in glycine are
more likely to have an adjacent gap than positions that
are rich in valine.

' HYDROPHILIC GAP PENALTIES are used to increase the

chances of a gap within a run (5 or more residues) of
hydrophilic amino acids. These are likely to be loop or
random coil regions where gaps are more common.

End Gap Separation

END GAP SEPARATION treats end gaps just like internal
gaps for the purposes of avoiding gaps that are too close
(set by GAP SEPARATION DISTANCE above). If you turn
this off, end gaps will be ignored for this purpose. This
is useful when you wish to align fragments where the
end gaps are not biologically meaningful.

Phylogenetic Tree

The Phylogenetic Tree is calculated and displayed after three or more sequences are aligned. It

options can be built using two different methods; NJ or UPGMA. The calculated distance values are
displayed in parenthesis following the molecule name in the Phylogenetic Tree pane..

Phylogenetic Tree Option

Description

Clustering: NJ

The Neighbor Joining method (NJ) of Saitou and Nei
works on a matrix of distances between all pairs of
sequence to be analyzed. These distances are related to
the degree of divergence between the sequences.

Clustering: UPGMA

Use a Kimura's correction

The Unweighted Pair Group Method with Arithmetic
Mean (UPGMA] is a simple agglomerative or hierarchical
clustering method in which, at each step, the nearest
two clusters are combined into a higher-level cluster.

" This option attempts to correct divergence for the fact

that observed distances underestimate actual
evolutionary distances. See papers on Motoo Kimura for
more information.

Ignore positions with gaps

With this option enabled, any alignment positions where
any of the sequences containing a gap will be ignored
and ambiguous parts of the alignment which are usually
concentrated around gaps will be discarded.
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Graphs pane

Perform the
alignment

Graphs pane

Similarity
(Consensus) graph

Absolute
Complexity
(Consensus) graph

Select a region

Identify a data point

When you have selected the fragments you want to align and the proper alignment settings,
click Submit.

The Graphs pane provides a graphical representation of sequence similarity and complexity
among the aligned sequences.

The graphs in this pane interact with the sequences as listed in the Alignment pane.

To generate the Similarity graph (upper graph), specific values (in a 0-1 range) are assigned to
each residue at a given alignment position in each aligned sequence, depending on whether the
residue is identical, similar, or weakly similar to the corresponding residue of the consensus
sequence. The values (1 (identical), 0.5 (similar), and 0.2 (weakly similar) for each residue at a
given position are totaled; the sum is divided by the number of the sequences in the alignment,
“normalizing” the resulting value.

The Complexity graph (lower graph) is calculated as a sum of all pairwise residue substitution
scores at a given alignment position divided by the number of pairs in the alignment. The scores
are taken from the residue substitution matrix used for alignment calculation.

Drag your cursor over a region of a graph to highlight the corresponding sequence in the
Alignment pane.

Mouse over a region of a graph or alignment pane to display data point information such as the
position, weight, symbols, identity, or positive status.

Alignment pane

Select a region

Alignment toolbar

126

The Alignment pane displays aligned sequences and the resulting consensus sequence. The
bottom row in the pane consists of the alignment consensus. Consensus residues are those that
appear most commonly at a particular site.

Note: You can save the consensus sequence as a separate sequence molecule; click on Save
Consensus in the Project Properties pane.

Drag your cursor over a sequence region in the Alignment pane to highlight that same region in
the Graphs pane.

Button Description

Delete the selected fragment
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Button

Description

Copy the selected sequence

Edit alignment

Camera

Print

Alignment setup
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3D Molecule Viewer

The 3D Molecule Viewer is a tool for visualizing protein structures in three
dimensions. It can open Protein Data Bank (PDB) files with the file extension *.pdb.

The 3D Molecule Viewer uses JMol, an open-source Java viewer for chemical
structures in 3D that has been integrated into Vector NTI"" Express. For more
information about JMol, visit www.jmol.org.

Download 3D Structure Files

You can search for PDB files (with the *.pdb file extension) in public databases using
the Entrez query tool in Vector NTI"" Express. Click on the Public Database Search
button on the main toolbar, and for the database type, enter “structure.”

Save downloaded *.pdb files in an appropriate file location and access them using the
tool as described below.

Open a molecule in 3D Molecule Viewer

1. To open a PDB molecule in the 3D Molecule Viewer, click on the 3-D Molecule
Viewer tool on the main toolbar, or select it from the Discover menu.

< >§|jszo°€-z§~€ifzlaéaee@v,::c':b;:::@

2. In the Open dialog, select a *.pdb file to open it.
To open a different molecule, select File > Open > 3D Molecule.

Note: The PDB file you open will remain open in Vector NTI'" Express until you close
the window, and you can navigate back to it by clicking the 3-D Molecule Viewer
button.
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3D Molecule Viewer
Elements of the 3D Molecule Viewer window

Elements of the 3D Molecule Viewer window

The 3D Molecule Viewer window consists of three panes:
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* Graphics pane—displays the three-dimensional structure of the molecule.
* Properties pane—lists any properties associated with the molecule
* Outline pane—lists the amino acids in the sequence
The right-click menu in the Molecule Display pane contains information about the

molecule and tools for manipulating the graphic representation of the structure,
exporting molecule data in various formats, and optimizing the display.

Magnify and rotate the molecule

In the Molecule Display pane:
¢ To zoom in or out, rotate the wheel on your mouse or select Zoom from the right-
click menu.
¢ To rotate the molecule in three-dimensional space, drag your cursor in the pane.

¢ To reposition the molecule within the pane without rotation, hold the Ctrl + Alt
keys and drag your cursor in the pane.

¢ To begin spinning the molecule in three-dimensional space, select Spin > On from
the right-click menu, and adjust the settings on the Spin menu. Select Spin > Off
to stop spinning.
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Highlight an amino acid or a chain

¢ C(Click within the structure in the Molecule Display window to highlight a
particular amino acid. Click on it again to un-highlight it.

¢ (Click on an amino acid in the Outline pane to highlight it in the Molecule Display
pane.

* C(lick on a chain in the Outline pane to highlight that entire amino acid chain in
the structure.

Additional menu operations

The right-click menu in the Molecule Display window contains all the JMol commands
for viewing and manipulating the structure. For additional information about these
commands, visit www.jmol.org.
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3D Molecule Viewer
Additional menu operations
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Launch Sim4
analysis tool

Sim4 and Spidey Analysis

Sim4 and Spidey are tools for aligning expressed nucleic acid sequences (e.g., mRNA)
with genomic sequences in online databases. Vector NTI"" Express includes these tools
for analyzing molecules stored in the database.

Sim4 is a similarity-based tool for aligning an expressed nucleic acid sequences (EST,
cDNA, mRNA) with a genomic sequence. For more information about Sim4, see http:/
[www.hgmp.mrc.ac.uk/.

Sim4 employs the following multi-stage BLAST-based technique:

¢ Sim4 detects all possible exact matches of W-mers between the two sequences and
extends them to maximal scoring gap-free segments (exon-cores).

* Exon-cores are extended into the adjacent, as-yet-unmatched fragments using
greedy alignment algorithms. Heuristics are used to favor configurations that
conform to the splice-site recognition signals. If necessary, the process is repeated
with less stringent parameters on the unmatched fragments.

Sim4 functions similarly to BLAST, but performs a more thorough mRNA alignment
search.

To open the Sim4 Analysis tool:

¢ In Database Explorer, right-click on a molecule or use Ctrl+click or Shift+click to
select multiple molecules and right click. In the right-click menu, select Analysis
Monitor > Sim4 Analysis.

¢ With a molecule open in Molecule Editor, click on the Sim4 Analysis button in
the Molecule Editor toolbar.

The Analysis Monitor will open, with the Sim4 Analysis settings selected and the
selected molecule(s) listed.
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Simé4 and Spidey Analysis
Sim4

The analysis window has an Analysis Jobs pane containing the analysis settings, and
an Analysis List pane listing the molecules loaded in the tool.

Analysis Jobs Name AnalysisType | Description Status Modified Date
L sim2anzlysiz of BRAF Sima. Aligning = transcribed and spliced DNAzeq...  *
Sim4 L simaAnzlysisofCOKZ  Sim4 Aligning 3 transcribed and spliced DNAseq... % New Submit Sun Dec 11 11:17:18 PST 20.

P8 simaanalysis of CREBL Aligning a transcribed and spliced DNAseq_. | MewSubmit | Sun Dec 1111:00:04 PST 20
Name | cREBL
from to

strand(s) () Direct (0 Complementary (%) Both

 Simd Parameters

New Submit Sun Dec 11 11:17:17 PST 20..

Word siza(1..15] 12
Limit of Score Drop-off 12
Search for Small Brans @nNe Oes
Diagonal Distance 10
[¥] Allow ambiguity characters
[]weight factor for linking HSPs:
 HSPscore threshold
[DFirststage

[]second staze

Analysis Jobs

Analysis Jobs Molecule and strand to analyze

settings In the Analysis Jobs pane:

¢ Select the molecule from the Name dropdown list.

* Specify the Strand to analyze. The Both option searches both strands and reports
the best result.

Sim4 parameters

* Word Size — The number of DNA bases in a size unit. The larger the word size,
the faster and less sensitive Sim4 becomes.

Limit of Score Drop-off — The trigger for stopping ungapped extension.

e Search for Small Exons - If Yes is selected, an additional search for small exons is
performed.

¢ Diagonal Distance — The upper boundary of diagonal distance within
consecutive HSPs in an exon.

e Allow Ambiguity Characters — If checked, allows the following ambiguity
characters: ABCDGHKMNRSTVWXY. If unchecked, only the following
characters are allowed: ACGTNX.

* Weight Factor for Linking HSPs — The multiplication factor used when
calculating the score of a chain of HSPs.

¢ Defaults - Resets Sim4 parameters to the original default values.

HSP Score Threshold

* TFirst Stage — The threshold for HSPs for the first stage of comparison. If no value
is specified, the default value is used.

¢ Second Stage — The threshold for HSPs when aligning the extended-and-
unmatched portions. If no value is specified, the default value is used.

Submit the job When you have made your selections, click on Submit.
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Spidey

Launch Spidey
analysis tool

Spidey

When analysis is complete, a Completed checkbox will appear next to the job name in
the Analysis Monitor.

The Analysis Monitor contains a list of all the analyses performed by Vector NTI™
Express, including Sim4 analyses. Click on Analysis Monitor on the main toolbar to
open it.

< >§|:|szf-""3-;§@\f§°o-:0@@1:::'::»5:::@

To view the analysis for a particular molecule, you can:

* Open the molecule in the Molecule Editor, and click on Analysis Results.

¢ Open the Analysis Monitor and double-click on the particular analysis.

Spidey is an mRNA-to-genomic alignment program. It takes as input a single genomic
sequence and a set of mRNA accessions or FASTA sequences. All processing is done
one mRNA sequence at a time. The first step for each mRNA sequence is a high-
stringency BLAST against the genomic sequence. The BLAST alignments are sorted by
score and then assigned into windows by a recursive function. For more information

about Spidey, see www.ncbi.nlm.nih.gov/spidey/.

After the genomic windows are constructed, the initial BLAST alignments are freed
and another BLAST search is performed, this time with the entire mRNA against the
genomic region defined by the window, and at a lower stringency than the initial
search. Spidey then uses a greedy algorithm to generate a high-scoring, non-
overlapping subset of the alignments from the second BLAST search. This consistent
set is analyzed carefully to make sure that the entire mRNA sequence is covered by the
alignments.

Once the mRNA is completely covered by the set of alignments, the boundaries of the
alignments are adjusted so that the alignments abut each other precisely and so that
they are adjacent to good splice donor and acceptor sites. To position the exon
boundaries, the adjacent exon alignment overlap region plus a few base pairs on each
side is examined for splice donor sites, using functions that have different splice
matrices depending on the organism chosen. The top few splice donor sites (by score)
are then evaluated as to how much they affect the original alignment boundaries. The
site that affects the boundaries the least is chosen, and is evaluated as to the presence of
an acceptor site. The alignments are truncated or extended as necessary so that they
terminate at the splice donor site and so that they do not overlap.

For details on Spidey analysis, see http://www.ncbi.nlm.nih.gov/IEB/Research/Ostell/
Spidey/index.html.

To open the Spidey Analysis tool:

* In Database Explorer, right-click on a molecule or use Ctrl+click or Shift+click to
select multiple molecules and right click. In the right-click menu, select Analysis
Monitor > Spidey Analysis.

¢ With a molecule open in Molecule Editor, click on the Spidey Analysis button in
the Molecule Editor toolbar.
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Simé4 and Spidey Analysis
Spidey

The Spidey Analysis tool will open with the selected molecule(s) listed.

The analysis window has an Analysis Jobs pane containing the analysis settings, and
an Analysis List pane listing the molecules loaded in the tool.

Anabysis Jobs

Spidey

Analysis Jobs Molecule and organism to analyze

settings In the Analysis Jobs pane:

* Select the molecule from the Name dropdown list.

* Specify the Organism to analyze for your genomic sequence.

Spidey Parameters * Minimum mRNA Genomic Identity — Percent identity cutoff for gene models.

* Minimum Length of mRNA Covered - mRNA length coverage cutoff in percent
for gene models.

¢ Limit Number of Gene Models to — Sets the maximum number of gene models
Spidey analysis returns.

e E-value

— 15t Pass — The E-value cutoff for the initial high-stringency alignment. The
higher the value, the less stringent and faster the run.

— 2nd Pags — The E-value cutoff for the low-stringency BLAST search within a
genomic window, based on the high-stringency result.

— 31 Pass — The E-value cutoff for a very low-stringency BLAST search to find
hits for mRNA gaps.

* Divergent Sequences — If checked, search parameters are adjusted to tolerate
mismatches and gaps for inter-species alignment.

* Use Large Intron Sizes — If checked, much larger maximal intron sizes are
allowed. Checking this option increases computation time significantly.

* Defaults — Sets Spidey parameters to original default values.

Submit the job When you have made your selections, click on Submit.

When analysis is complete, a Completed checkbox will appear next to the job name in
the Analysis List.
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Spidey

View analysis The Analysis Monitor contains a list of all the analyses performed by Vector NTI"™"
results Express, including Spidey analyses. Click on Analysis Monitor on the main toolbar to
open it.
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To view the analysis for a particular molecule, you can:

* Open the molecule in the Molecule Editor, and click on Analysis Results.

* Open the Analysis Monitor and double-click on the particular analysis.
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Launch
Clone2Seq™

Clone2Seq™
window

Select molecules

Clone25eq

Clone2Seq™ simplifies the two fragment restriction and ligation cloning process. Using
Clone2Seq™, you will be able to clone a single DNA or RNA insert into a vector without
having to go through multiple steps of the molecule construction wizard.

To launch Clone2Seq™:

.« Click O Clone2Seq on the main toolbar.
» Select File » New » Clone2Seq Project from the main menu.

The Clone2Seq™ window consists of two molecule panes, and a left pane containing the
Fragment List and Molecule Properties lists. In the Fragment list, a red font indicates the
selected molecule on the left, adn a blue font indicates the molecule on the right.

The left-most molecule pane contains the DNA/RNA molecule that is first fragment in the
clone, and the right-hand pane contains the second fragment.

For each molecule, the restriction sites (selected by Restriction Analysis in the Molecule Editor)
will be displayed in the molecule pane, and sequence ends of linear molecules will be shown in
the View Sequence field below the pane.

Figure 3 Clone2Seq™ Window

£ Vexton NTI Express - CloneZieq [ )
File Edit View Cute Discover Design Confim Tock  Help
< O S8 §@E%EH 00w W
| o] Project Detaibs / Fragment List
X XK ¥ R BB ¥
4 General Descrgbion - L
Name: New ClaneZeq Proge. Vorloti
Created By: Susan Tate Aual (r304) BarmHI (140
Crested Diste: Tue Dec 2211 EcuRI (855} BAAF BAAF
Description: New CloneZSeq L sauree BAsF
T 7 RRAF ARAF ARAF RRAF RRAF | BARAY
) kit | | [1] Save | | 3 Close| I - il !
4[] Fragment List ! 1 1 f 1
ImE:10% I I T I s
O BRaf ) | I I BPV1
) . I T 7945hp
e — E—
1
BRAF
2510bp

v . m v

& Open G Clear & Cutan M‘: Tk Moddy | & 0pen Cleas | of Cut and Add it Maddy
s Detalls et st

| Fragment 1 Propertics

| Fragment 2 Fropertics ¥ Heae 2510 Mone 3 ¥ HNone 75 Mene 3

i e 5 ||| 3 Hare =sesemssesassesesssesss Nonig -

1. Click on Open below the left-hand pane to select the first molecule.
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Molecule
requirements

Show or hide
restriction sites in
molecules

140

2. Repeat this operation in the right-hand pane to select the second molecule.

Note: Click on Clear to remove a molecule from the pane.

Note: The molecule in the left-hand pane will always be the first fragment of the clone and
the molecule in the right-hand pane will always be the second fragment of the clone. This
maintains the directionality of the resulting construct.

Notes about Clone2Seq™™ assembly:

* Two linear molecules with blunt ends may be cloned. These blunt ends are created via
restriction digest of sites that generate blunt ends.

* Two linear molecules with overhangs must have matching overhangs. This can be
accomplished via restriction digestion, as described in Generating molecule fragments
below, or by modifying the fragment ends, as described in Modifying fragment ends.

» Circular molecules must be linearized on a cut site, as described in Generating Molecule

Fragments below.

Click ¥ Restriction Analysis in the panel toolbar to view and select restriction sites
displayed in the molecule pane. Click Configure List to adjust the list of displayed sites.
Changes to the selected restriction enzymes will trigger a restriction analysis and update the

reflected sites on the pane.

¥ Vector NTI Express @

Configure Restriction Enzymes

Name Recognition String Cuts After Overhang E
Apall gtgcac 1 *tgca 4
HAoval cycgrg 1 *yegr 4
BarmHI ggatcc 1 *gatc 4
Clal atcgat 2 *cg 2
EcoRI gaattc 1 *aatt 4
HindIl aagctt 1 *agct 4
MNeol ccatgg 1 *catg 4
Pstl ctgcag 5 tgca® 4
Smal cccggg 3 ~ E
Xmal cccggg 1 *cegg 4
“ 1 ¢

‘ Configure List

Permitted Terminus Types

#]5 #3 [¥] Blunt

Occurrence (# of sites)

@ All () Single ) Double ) =2 () Exact:

Ignore RENs having (# of sites)

_ Less Than: Maore Than:

Ignore REMs cutting outside region  Ignore RENs cutting inside region

From: To: From: To:

OK ] ’ Cancel
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-
¥ Vector NTI Express

Filter

Subset Selection

] Enzymes (MAIN)

End: Enzyme Type: Suppliers: |[All

Available Enzymes

Selected Enzymes

Recognition String

[7] Select / Deselect All
Name

[ Aad cacctge
[ Aatd gacgtc
[7] Acc651  ggtacc
[ Acd gtmkac
[[] Acell cagcte
[ Acil ccge
[ Aclt aacgtt
] Acul ctgaag
[ Afel agcgct
4 | i |

Cuts After =
1 [
5

1

2

13

1

2

22

3 -

2

Name}
Apall
HAoval
BarmHI
Clal
EcoRI
HindII
MNeol
Pstl

Smal

[

I

Recognition String Cuts After

gtgcac
cycgrg
ggatcc
atcgat
gaattc
aagctt
ccatgg
ctgcag
cccggg
J

| »

m

T R R N e e

0K ] ’ Cancel

Generate molecule To generate a molecule fragment from a linear or circular molecule in Clone2SeqTM:

fragments 1.

Click on a restriction site in the desired molecule to generate a single cut site (in the case

of circular molecules), or shift-click on two restriction sites to select the region between
them (the region will appear selected in the window, as shown below).

Smal
Xmal
Aval

1777)
1775, Ncol (2215)
1775) Neol (2173)

Xmal (1231)
Smal (1233)
Xmal (287) Aval [1231)
Small|(28g) ADRALA
Xmal (155. Aval (522) ADRALA ADRALA
5 (157) Auval (440) Aval (945) ADRALA
Avalfiss) Ncel ) ADRALA ADRALA ADRALA
EcoRI (2) Aval [287) ADRA1A Sounce ADRALA
| |

W

~

S L

ADRA1A

2306bp

Note: When selecting restriction enzymes that generate overhangs, be sure to select enzymes
in both molecules that will generate complementary overhangs. Alternatively, you can modify
the fragment ends as described below.

Vector NTI™ Express Software User Guide

141



Clone2Seq

2. Click on Cut & Add below the molecule pane.
The fragment will be added to the Fragment List.

Note: Fragments in the list are named for the molecule, as well as the region that was cut. For

example, ADRATA 1 608 is a fragment of the ADRA1A molecule taken from the 1-608 bp
region.

3. To select the fragment for cloning, right-click on the fragment in the list and select Assign
To Left Pane or Assign To Right Pane.

4 Fragment List
ADRALA
s ADRA1A 1775 2307
> ADR| <=  Assign To Left Pane
d ADRl = Assign To Right Pane
pcDl
peDl
=i

Delete Fragment

Save Fragment

4. The fragment will be added to the appropriate pane, and the cut ends will be displayed
below that pane.

Aval (387) ADRALA 387 1775 Aval (1775)
_ gag » _

5- CCGG 1385 bp -3

I e GGCC -5

5. Repeat this procedure for the second molecule.

Edit the Frag ment Right-click on a fragment in the Fragment List and select Delete Fragment to delete it, or Save

List Fragment to save it as a molecule in the database.
Modify fragment 1. To modify the ends of a molecule or fragment, click Modify, then select the desired
ends modification for the Left and Right Terminus using the drop-down list.
£ Modify Ends -z
Hoval (387) ADRALA 387 1775 Boval (1775)
. gag » _
5'- CCGGE 1385 bp -3
I e GGCC -5
Left Terminus Right Terminus
Modification: Modification:
!
Klw Fill-In
Partial Fill-In
3'-5" exon
5'-3' exon [ oK ] ’ Cancel ]

The modification will be previewed in the dialog.

2. Click OK to make the modification.
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Assemble the
molecule

2. In the Construct Molecule dialog box, enter a name for the assembly and select the

Project Details / Fragment List

4 General Description
MName: Mew Clone25eq Project_2015-11-20-14-22-01
Created By: Susan Tate
Created Date: Fri Nov 20 14:22:01 P5T 2015
Description: New Clone25eq Project

[ 2 Edit ] [ ] Save ] [ % Close

4 Fragment List

ADRALIA

> ADRALIA 1775 2307

> ADRAIA 1 387

» [] ADRALA 1 387 155387

» [] ADRALIA 1 38712

» [] ADRALA 1 387 2 155

> ADRALA 387 1775
pcDMASL(+)/myc-His\A
pcDMAS1/His\A

ﬁ
G' o5 Assemble Tb ¥ Delete
u

%] Project Details / Fragment List

|=| Fragment 1 Properties

|=| Fragment 2 Properties

desired Molecule Form, Type, and Start Position.
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¥ Construct Molecule

S

@ Position 1

Mame: BRAF_BPV1

Molecule Form Molecule Type
@ Circular () Linear @ DNA

Start Position
(7) Recipient's Start

of Fragment # 1

Cancel

1. When you have made your selections, click Assemble. This button will not be available
unless both molecules are linear.
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3. Click OK. The assembled molecule displays in a preview window.

f ¥ Clone2Seq Project @1
xR UE

BRAF_BPV1
1911bp

EE

[ sawe |[ o |

Note: Use the tools in the window to magnify the molecule or display it as linear or circular.

4. Click Save to save the molecule to the database.

Multipl_e fragment To clone multiple fragments using Clone2SeqTM, first create a clone from two fragments as
cloning described above, then generate a clone from the cloned molecule and the next fragment. Repeat

as necessary.
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For more
information

Gateway® Cloning
Workflow

Gateway® Cloning

Gateway® Cloning Technology is a rapid and highly efficient method for the cloning
and subcloning of DNA segments. This system is based on the well-characterized
bacteriophage lambda-based site-specific recombination system (attL x attR <> attB x
attP).

Gateway® Cloning is a 2-step process. In the first step a sequence of interest containing
attB sites is recombined with a donor vector containing attP sites into an entry clone,
creating atfL sites in the process. The second step recombines the attL-containing entry
clone with a destination vector containing a#{R sites, generating an expression clone
that can be propagated and expressed in a range of host cells for a given experiment.

For detailed information on Gateway® Cloning, see the Gateway® Technology User Guide
or the Gateway® Technology with Clonase"" II User Guide, available for download from
www.lifetechnologies.com/manuals.

Workflow diagram

BP Reaction
attB attB attP attP attL attL attR attR
gene
(e 1 + 60 Clonaser
attB-flanked donor —_— entry
PCR product or vector clone
expression clone
LR Reaction
attL attL attR attR attB attB attP attP
+ LR Clonase™

[

expression By-product

clone

destination
vector

Entry
clone

Step 1. Create an entry clone

The standard method for creating an entry clone in the Vector NTI'" Express Gateway®
Cloning Tool involves amplifying a sequence or molecule of interest with attB-
containing primers designed by the software, then performing BP recombination with
a donor (pDONR) vector to generate an entry clone.

PCR product (flanked by attB sites) + pDONR vector (with attP) <> Entry Clone
(with attL)

You can also create an entry clone by the following methods:

* Select an existing attB-containing DNA molecule- From within the Gateway®
Cloning Tool, you can select an already existing at{B-containing DNA molecule in
the database, such as a Gateway® Expression Clone or a pPCMVSPORTS6 library,
for recombination with a donor vector, to create the entry clone
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12 Gateway® Cloning
Gateway® Cloning Tool

Construct an entry clone by alternative molecule construction methods- You
can construct your own entry clone using other Vector NTI"" Express molecule
construction methods, ensuring that the clone contains the required attL1 and
attL2 sites (labeled as features as described in “Add Entry Clones to Use in LR
Reaction”), then save the molecule in the database and select it directly in the
Gateway® Cloning tool.

Step 2. Create an expression clone

Using the Gateway® Cloning Tool, entry clones created from any of the above methods
are recombined with destination (pDEST) vectors in an LR recombination reaction to
generate expression clones, which can drive expression of the sequence of interest
when transformed into host cells.

Gateway® Cloning Tool

Open the Gateway®
Cloning Tool

Gateway® Project
pane

146

The Gateway® Cloning Tool contains settings and functions for assembling a
Gateway® construct using the workflow described above, and for creating and
managing Gateway® Cloning projects.

There are several ways to open the tool:

Click on the Gateway Cloning button on the main toolbar.
Select File > New > Gateway Cloning Project from the main menu. -

With a molecule open in Molecule Editor, right-click in the Graphics or
Sequence pane and select Launch Gateway.

Load an existing Gateway® Cloning project as described in “Create, save, and
load projects” on page 148.

The tool window is composed of the following panes:

This pane displays the name of the current project, and includes controls for editing,
saving, and closing projects. It also lists any generated molecules for the current
project.
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Gateway® Cloning Tool

Click on the Gateway Project button to display this pane.

ﬁ Gateway Project

{=] General Info
Mew Gatewsay Cloning Project

PCR Analysis : The PCR Product of GNG5_attB3_attB4

< Il |

Task List pane This pane displays the list of tasks in the selected project. Click on the Task button to
display this list.

ﬁ Task

B ’ Amplify Fragments to use in BP Reaction
’ Recombine Entry Clones by BP

’ Preview Entry Clones

’ Create Exprezsion Clonesz by LR

------ ’ Preview Expreszsion Clones

ﬁ Gateway Project

]

»

As you navigate through the Gateway® Cloning workflow, the Task List displays the
current task, and allows you to move between tasks by clicking on a different task.
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12 Gateway® Cloning
Create, save, and load projects

Current Task pane This pane displays the commands and settings for the currently selected task in the
project. As you navigate through the Task List workflow, the functions in this pane will

change.

Fragments to Amplify

Name Accession From To SenszeSite Antizense Site Description

pCRB/GW-TOPO pCRB/GW-TOPO 211 270

GNGS GNGS 1 €38 Homo sapiens guanine nucleotide bin...
Add ] [ Remove

PCR Amplification Settings

Analysis Conditions

Tm([E] WEC Length

= | 40.0 = | 350 >= | 109 @ DNA O RNA
==| 5.0 <= | 80.0 == | 114

Add GGGG-attBx 5' extensions

of Sense Primer: of Antizense Primer:
sttB3[ACAACTTTGTATAATAAAGTTGLT) | | sttBA[ACAACTITGTATAGAAAAGTTGEGTG) w

Add to oligo list

[[] Add genersted primers to oligo list

Advanced ] [ Amplify

Create, save, and load projects

The tools for saving, editing, and closing projects are located in the Gateway® Project
pane:

@ Gateway Project

=] General Info
CDK2 Gateway Cloning project

 To save a new Gateway® Cloning project, click on Edit Project in the Gateway®
Project pane. In the dialog, enter a name and any description for the project.

¢ To save changes to a project, click on the Save Project button.

¢ To close a project, click on the Close Project button. If there are unsaved changes,
you will be prompted to save the project before closing.
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Gateway® Cloning workflow

* Toload an existing project, in Database Explorer, go to the Projects list, double-
click on the Projects folder, select the Cloning Projects subfolder from the Local
Database, and double-click on the Gateway® Cloning project in the list to open it.

EE‘J T Name Description Author Modified Claning Technology

CDK2 Gateway Cloning project 20111208 12:15:40 Gateway_attB1_attB2
=l Local Database
[ Alignment Projects

]

(L] patabase
B proects
(&) Results

Gateway® Cloning workflow

Amplify fragments
to Use in BP
reaction

The Task List displays the default Gateway® Cloning workflow:
* Amplify Fragments to Use in BP Reaction
¢ Recombine Entry Clones by BP
* Preview Entry Clones
¢ Create Expression Clones by LR

* Preview Expression Clones

This section describes each task in the workflow.

The Amplify Fragments to Use in BP Reaction task is the default task displayed when
you first open the Gateway® Cloning Tool.

The first step in this task to select the fragment(s) you want to amplify by PCR for use
in a BP cloning reaction. These fragments will be listed in the Fragments to Amplify
list.

Fragments to Amplify

Name Accession From To
GNGS GNGS 1 698
¥CRO1OC ¥CRO1OC 1 852

Sense Site Antisense Site Description
Homo sapiens guanine nucleotide bin

&.cerevisiae chromosome IIl complete...

Add ] [ Remove

Load molecules or fragments in the Fragments to Amplify list

¢ With a molecule open in Molecule Editor, right-click in the Graphics or Sequence
pane and select Launch Gateway to load the entire sequence in the list.

¢ With a molecule open in Molecule Editor, select a portion of the sequence in the

Graphics or Sequence pane, right-click, and select Launch Gateway to load only
that part of the sequence in the list.
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Gateway® Cloning workflow

* With the Gateway® Cloning window open, make sure the Amplify Fragments to
Use in BP Reaction task is selected and click on the Add button under Fragments
to Amplify to select a complete molecule from the database.

To change the regions to amplify in the selected molecules, type a new range in the
From and To fields in the Fragments to Amplify subpane.
PCR Amplification settings

With the fragment(s) loaded, select the desired amplification settings under PCR
Amplification Settings. The standard options are described below.

PCR Amplification Setting Description

Tm(C]) Enter limits in degrees Celsius for primer
melting temperature (T,;,) (temperature at
which 50% of primer is a duplex) and the
difference between T, for sense and
antisense primers.

%GC Enter limits in degrees Celsius for primer
melting temperature (T,,) (temperature at
which 50% of primer is a duplex) and the
difference between T, for sense and
antisense primers.

Primer Length Defaults to 20-25, recommended for
Gateway® Primers

DNA/RNA button Select the type of nucleotide sequence.

Add GGGG-atBx 5" Extensions The default atfB extensions are for single

fragment cloning: g¢fB1 for the sense primer
and affB2 for the antisense primer. Select
from the dropdown list to replace the
defaults with other atfB sequences for
creating Entry Clones for MultiSite Gateway®
Cloning projects.

Add generated primers to oligo list Select this checkbox to add the primers you
generate to the oligo list

Note: For additional amplification settings, click on Advanced. The advanced
amplification settings are identical for all PCR primers, and are described in “Amplify
Selection settings” on page 83 and “Shared Advanced settings” on page 88.
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Gateway® Cloning workflow

Amplify

When you have made your selections, click on the Amplify button. The next task pane
will be displayed, and the generated PCR product(s) will appear listed in the BP
Inserts subpane, and also listed in the Gateway® Project pane.

@ Gateway Project

=] General Info
CDK2 Gateway Cloning project

[=B The PCR Product of ADRA1A_1_2306_attB1_attB2
=) FindPCRPrimers
=) Product of Length 2367
=) Senze Primer
Start:1
GC:42.86
Length: 48
Sequence: GEGGACAAGTTTGTACA:
Tm:63.24C
dG:-89.31 keal/mel
dH:-387.2 keal/meal
dS:-993.5 cal/maol
Antizenze Primer
Frimer Pair Data b
| >

|~

Recombine Entry In the Recombine Entry Clones by BP task pane, you can modify the list of fragments

Clones by BP with attB sites and select a donor (pDONR) vector or vectors with which to create entry
clones.
@ Task BP Inserts
B> Aty Fragmencs t2 uss in 2P Amsction Name Accession Type Divisian Sense Site Antisense Site Description
P Recambine Entry Clones by BP Tha PCR Productaf GN... The PCR Productof ... Entry Cloning PRI aral B2 Homo sspiens susnine nucle
B Preview Entry Clones The PCRProduct of BR... The PCR ProductofB...  Entry Cloning FRI an81 a2 Homa sapiens v-raf murine s:
P creste Bxpression Clones by LR
P Preview Brpression Clones ‘
Add Claar Al Remave
pDONR Vector
Name Accession Type Division Sense Site Antisense Site Description
PDONR221 pDONR221 Entry Cloning atPl attP2
Ea Gateway Project l Clear All I Remove
i

BP Inserts

The fragments you amplified with attB sites are listed in the BP Inserts list at the top of
the pane.

¢ To add a previously amplified fragment with a#tB sites, or a fragment designed
with atfB sites by another means (e.g., restriction-ligation), click on the Add
button and select the molecule from the database.

e Toremove a molecule from list, select it and click on Remove.
¢ To clear the entire list, click on Clear All.
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Gateway® Cloning

Gateway® Cloning workflow

pDONR Vector

The pDONR vector is a type of Gateway® Cloning vector that contains attP sites, which
are recombined with the fragments containing aftB sites to create entry clones.

attB attB attP attP attL attL attR attR
+ -CCdB BP Clonase™ Il -m + m -cch El
attB-flanked PCR donor —_— entry by-product

product or attB

n vector
expression clone

clone

A variety of pDONR vectors are sold by Thermo Fisher Scientific, and in silico
sequences for these are installed as part of the default Vector NTI"" Express installation.

IMPORTANT! To be recognized as a pDONR vector in Vector NTI'" Express, a molecule
must contain the correct attP1 and attP2 sequences, and these sites must be labeled as
features in the molecule with the feature names attP1 and attP2. See Chapter 2,
“Molecule Editor” on page 39 for information on identifying and naming features.

To select a pDONR vector:

¢ C(Click on the Add button and select the pPDONR vector from the database.
e To remove a vector from list, select it and click on Remove.
e To clear the entire list, click on Clear All.

Create the Entry Clone

When you have made your selections, click on Create Entry Clone. The Preview Entry
Clones task pane will open.
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Preview Entry
Clones

Create Expression
Clones by LR

Gateway® Cloning workflow

The Preview Entry Clones task pane lists all the entry clones created from the attB-
containing fragment(s) and the donor vector(s) you selected, and includes a preview
window for viewing an entry clone.

@ Task Entry Clones
B> amplity Fragments to sz in BF Rey Name Accession Type Division Sense Sitz Antisense Site Descriptic
B> Preview Entry Clones Entry Clone/pDONR22... EntryClone/pDONR2...  Entry Cloning attll attL2
P Creste Expression Clones by LR
P> Preview Bxpression Clones

::ct & |2 _
GNAQ N )
GNAQ\ GNAQ\\\\_\

GNAQ

T-Gene  GNAQ
%Suurce \\ |

GNAQ__GHAQ
GNAQR\

Enf -y Clone/| D)DNR7 21/ he PCR Product of G- Q_1_1700
4247bp

< | >

@ Gateway Project

Task GNAQ

|€

|O\
(5

Entry clones contain attL1 and attL2 sites, and are used to generate expression clones
via an LR reaction.

In the Entry Clones list:

¢ Select a clone and click on Save to Database to save it as a DNA molecule in the
database.

* C(lick on a clone to display it in the Preview window.

In the Preview window:

¢ Using the magnifying tools to zoom in and out of the molecule.

XK

¢ Display the molecule as linear or circular by clicking on the appropriate button.

i | |

After creating entry clones, click on Create Expression Clones by LR in the Task List to
proceed to the next task in the workflow.

Any entry clones that you generated from the previous tasks in the workflow will be
listed in this window.

Vector NTI™ Express Software User Guide 153



12 Gateway® Cloning
Gateway® Cloning workflow

In the Create Expression Clones by LR task pane, you can modify the list of entry
clones and select a destination (pDEST) vector or vectors with which to create
expression clones.

E::] Task Entry Clones

B> Amplity Fragments to uss in 8F Resction Hame Accession Type Division Sense Site Antisense Site Descr
Entry Clones by 8P Entry Clone/pDONR22. .. Entry Clone/pDONR2. . Expression Cloni atil1 sttl2

Entry Clone/pDONR22... Entry Clone/pDONR2...  Expression Cloni a1 =tel2

Destination Vector
Name Accession Type Division Sense Site Antisense Site Descr
pDEST24 pDEST24 Expression Cloni. SYN artR1 attR2
EE] Gateway Project Add Clear All

[E) Task

4%

Entry Clones

Any entry clones that you generated from the previous tasks in the workflow will be
listed in the Entry Clones list.

* To select new or additional entry clones in the database, click on the Add button
and select from the dialog box.

IMPORTANT! To be recognized as an entry clone in Vector NTI'" Express, a molecule
must contain the correct attL1 and attL2 sequences, and these sites must be labeled as
features in the molecule with the feature names attL1 and attL2. See Chapter 2,
“Molecule Editor” on page 39 for information on identifying and naming features.

¢ To remove an entry clone from the list, select it and click on the Remove button.
e To clear the list, click on Clear All.

pDEST Vector

The pDEST vector is a type of Gateway® Cloning vector that contains atR sites, which
are recombined with the fragments containing attL sites to create expression clones.

attL attL attR attR attB attB attP attP
gene ccdB
LR Clomase™ 1 +
entry destination — expression by-product

clone vector clone

A variety of pDEST vectors are sold by Thermo Fisher Scientific, and in silico sequences
for these are installed as part of the default Vector NTI"" Express installation.

IMPORTANT! To be recognized as a pDEST vector in Vector NTI'" Express, a molecule
must contain the correct attR1 and atfR2 sequences, and these sites must be labeled as
features in the molecule with the feature names attR1 and attR2. See Chapter 2,
“Molecule Editor” on page 39 for information on identifying and naming features.

To select a pDEST vector:
* C(lick on the Add button and select the pDEST vector from the database.
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To remove a vector from list, select it and click on Remove.

°
To clear the entire list, click on Clear All.

Create the Expression Clone
When you have made your selections, click on Create Expression Clone. The Preview

Expression Clones task pane will open.
Preview The Preview Expression Clones task pane lists all the expression clones created from
Expression Clones the entry clones and the destination vector(s) you selected, and includes a preview
window for viewing an expression clone.
Task Expression Clones
P amplify Fragments to usa in 8P Rescticn | Hame Accession Type Division Sense Site Antisense Site Description
4 s Express Clone/pDEST2... ExpressClone/pDEST...  Expression Cloni..  SYN attBl attB2
| Express Clone/pDEST2.. Express Clone/pDEST. Expression Cloni SYN attB1 att2
L
Preview
® « & A%
/ / ]
/ 4
/ /
/ i
/'/ 3
w

Product of

Express Clone/pUEST 24/Entry-Clone pl C NR221/The P(F
7009bp
\
\ \

Promoter Prokaryotic Primer

@ Gateway Project
) Task
2
Select a clone and click on Save to Database to save it as a DNA molecule in the

In the Expression Clones list:

[ ]
database.

¢ Click on a clone to display it in the Preview window.
¢ Using the magnifying tools to zoom in and out of the molecule.

In the Preview window:
X EEF

¢ Display the molecule as linear or circular by clicking on the appropriate button.

alll ﬁl
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Gateway® Cloning workflow
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TOPO® Cloning in
Vector NTI™
Express

TOPO® Cloning

TOPO® Technology is a fast, efficient way to clone. The key to TOPO® Cloning is the
enzyme DNA topoisomerase I, whose biological role is to cleave and rejoin DNA
during replication. To harness this activity, vectors are linearized and each end is
conjugated with topoisomerase on the 3' phosphate. This enables fast ligation of DNA
sequences with compatible ends. After 5 minutes at room temperature, the enzyme is
released, the ligation is complete and the recombinant molecule is ready for
transformation into E. coli.

Many Thermo Fisher Scientific expression vectors are adapted for one-step TOPO®
Cloning of PCR products in both directional and non-directional formats. Other
vectors contain att recombination sequences exterior to the TOPO® cloning sites so that
cloned inserts are ready for entry into the TOPO® system.

TOPO® vectors can be grouped into three categories, based on the nature of their ends:

® Zero-Blunt vectors have two blunt ends and can accept blunt-ended DNA
fragments, including amplicons produced by a proofreading polymerase. Inserts
are cloned in both orientations.

e T-A vectors have two ends with 3’-T overhangs. They can accept products of PCR
amplification with a Tag polymerase, whose terminal transferase activity adds 3'-
A overhangs to the amplicon. Inserts are cloned in both orientations.

* In directional vectors one terminal is blunt ended and the other has a 5-GGTG
overhang on the bottom strand. PCR products are generated with a 5-CACC
extension on one end and this strand when unwound is preferentially annealed to
the vector overhang. More than 90% of the clones are in the correct orientation
and the time spent in screening colonies is thereby reduced.

The presence of topoisomerase enzyme also helps protect vector ends from
degradation, particularly from contaminating nucleases that may be present in ligase
preparations. Moreover, the avoidance of restriction site cutback for cloning PCR
products means that internal cleavage sites are not a problem.

Any linear, double-stranded DNA sequence of interest may be cloned into a TOPO®
vector using Vector NTI"" Express. In addition, linear sequences with 3'-A overhangs,
the products of PCR amplification with a Tag DNA polymerase, may be cloned into
TOPO®-TA vectors. Such Tag-generated molecules can be generated in silico using the
TOPO® Cloning tool.

TOPO® Cloning Tool

Open the TOPQ®
Cloning Tool

The TOPO® Cloning Tool contains settings and functions for assembling a TOPO®
construct using the workflow described above, and for creating and managing TOPO®
Cloning projects.

There are several ways to open the tool:
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TOPO® Cloning Tool

¢ C(Click on the TOPO Cloning button on the main toolbar. 7
¢ Select File > New > TOPO Cloning Project from the main menu. \.D

¢ With a molecule open in Molecule Editor, right-click in the Graphics or Sequence
pane and select Launch TOPO Cloning.

* Load an existing TOPO® Cloning project as described in “Create, save, and load
projects” on page 160.

The tool window is composed of the following panes:

TOPO® Project The TOPO® Project pane displays the name of the current project, and includes
pane controls for editing, saving, and closing projects. It also lists any generated molecules
for the current project.

Click on the TOPO Project button to display this pane.

) TOPO Project

=] General Info
TOPOCloningADRALA

{= The PCR Product of ADRALA_587_1414_T-A
=) FindPCRPrimers
=) Product of Length 830
Sense Primer

Antizenze Primer
Frimer Pair Data
Time: 10/12/2011 20:42:18

{C_] ToPO Project

@ Task
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Task List pane

Current Task pane

TOPO® Cloning Tool

The Task List pane displays the list of tasks in the selected project. Click on the Task
button to display this list.

@ Task

P Crest=TOPG Clones
’ Preview Clones

’ Amplify Fragments to use in TOPO Reaction

<
[

| 4

) TOPO Project

Task

As you navigate through the TOPO® Cloning workflow, the Task List displays the
current task, and allows you to move between tasks by clicking on a different task.

This pane displays the commands and settings for the currently selected task in the
project. As you navigate through the Task List workflow, the functions in this pane
will change.

Fragments

Name
ADRALA
CREB1

Accession

ADRALA

NM_004379

1 2306 2306 Linear
1 2964 2964 Linear

Length Form Description
Homo sapiens adrenergic, alpha-14-, 1

Homo sapiens cAMP respansive elem...

PCR Amplification Setting
Analysis Conditions

Tmic] G0

Length

w=[a00 | =[38 |

=13

=|es0 | «|s0s

</

Cloning termini
) Blunt

Add to Oligo List

[[] Add generated primers to oligo list

Advanced

®Ta

| @ ona (O Rua

() pirectional

Amplify
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13 TOPO® Cloning
Create, save, and load projects

Create, save, and load projects

The tools for saving, editing, and closing projects are located in the TOPO® Project
pane:

) TOPO Project

=] General Info
TOPOCloningADRALA

* To save a new TOPO® Cloning project, click on Edit Project in the TOPO® Project
pane. In the dialog, enter a name and any description for the project.

¢ To save changes to a project, click on the Save Project button.

¢ To close a project, click on the Close Project button. If there are unsaved changes,
you will be prompted to save the project before closing.

¢ To load an existing project, in Database Explorer, go to the Projects list, open the
Cloning Projects folder in the Local Database, and double-click on the TOPO®
Cloning project in the list to open it.

@ Projects Name Descript... Author Modified Cloning Technology
i ADRA1A_TOPO_Project 2011-12-1009:59:33 TOPOCIoning_T-4
=1 Locsl Database CDK2 Gateway Cloning project 2011-12-1005:48:46 Gateway_attB1_attB2

Ii] Alignment Projects
Ii] Contig Azsembly Projects
Ii] Cloning Projects

+ Ii] Remaote Databaze

MNew Parts Assembler Project 2011-12-1101:37:1% BioBrick

[f] Database
Ea Projects
E Results

General Description

TOPO® Cloning workflow

The Task List displays the default TOPO® Cloning workflow:

» Amplify Fragments to Use in TOPO® Reaction
* Create TOPO® Clones
* Preview Clones

This section describes each task in the workflow.
Amplify fragments = The Amplify Fragments to Use in TOPO Reaction task is the default task displayed

to Use in TOPO® when you first open the TOPO® Cloning Tool.
reaction
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The first step in this task to select the fragment(s) you want to amplify by PCR for use
in a TOPO® cloning reaction. These fragments will be listed in the Fragments list.

Fragments
Name Accession
ADRALA ADRALA
BRAF NM_004333

From To Length Form

Description
2306 2306 Linear Home sapiens adrenergic, alpha-14-, ...

2510 2510 Linear Homo sapiens v-raf murine sarcoma vi...

Load molecules or fragments in the Fragments list

¢ With a molecule open in Molecule Editor, right-click in the Graphics or Sequence
pane and select Launch TOPO Cloning to load the entire sequence in the list.

¢ With a molecule open in Molecule Editor, select a portion of the sequence in the
Graphics or Sequence pane, right-click, and select Launch TOPO Cloning to load
only that part of the sequence in the list.

* With the TOPO® Cloning window open, make sure the Amplify Fragments to
Use in TOPO Reaction task is selected and click on the Add button under
Fragments to select a complete molecule from the database.

To change the regions to amplify in the selected molecules, type a new range in the
From and To fields in the Fragments to Amplify subpane.

PCR Amplification Settings

With the fragment(s) loaded, select the desired amplification settings under PCR
Amplification Settings. The standard options are described below.

Standard settings

Tm(C]) Enter limits in degrees Celsius for primer melting
temperature (T,,,) (temperature at which 50% of primer is
a duplex) and the difference between Ty, for sense and
antisense primers.

%GC Enter limits in degrees Celsius for primer melting

temperature (T,,,) (temperature at which 50% of primer is
a duplex) and the difference between T, for sense and
antisense primers.

Primer Length

Defaults to 20-25, recommended for TOPO® Primers

DNA/RNA button

Select the type of nucleotide sequence.

Add generated primers to oligo
list

Select this checkbox to add the primers you generate to
the oligo list

Cloning termini

In the options under Cloning termini:

* Choose Blunt to generate an amplicon with 2 blunt ends. These will be the exact
boundaries of the selection. These amplicons are best used with Zero-Blunt

TOPO® vectors.
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TOPO® Cloning workflow

* Choose T-A to generate an amplicon as would be produced by amplification with
a Tag polymerase. The primers in such a case will anneal to the exact boundaries
of the selection. However, terminal transferase activity in the enzyme will add 3'-
A overhangs to each end of the amplicon.

* Choose directional for cloning in TOPO® directional vectors, e.g. pENTR-D/
TOPO®. The amplicon will be generated using primers, one of which includes a
5-CACC extension.

Advanced

For additional amplification settings, click on Advanced. The advanced amplification
settings are identical for all PCR primers, and are described in Chapter 3, Primer
Design.

Amplify

When you have made your selections, click on the Amplify button. The next task pane
will be displayed, and the generated PCR product(s) will appear listed in the Inserts
subpane, and also listed in the TOPO® Project pane.

) TOPO Project

=] General Info
ADRA1A_TOPO_Project

[=B The PCR Product of ADRA1A_500_2306_T-A
=) FindPCRPrimers
=) Product of Length 1809
=) Senze Primer
Start:1
GC:38.89
Length: 18
Sequence: TAACATTTCCAAGGCCAT
Tm:45.17C
dG:-29.41 keal/mael
dH:-141.0 keal/mael
d5:-368.3 cal/mal
=) Antizenze Primer
Start: 1792
GC:50.0
Length: 18
Sequence: TAACCAATGGCTATGGEGEC
Tm:42.34C
dG:-31.12 keal/mael
dH:-145.2 keal/mal
ds:-377.0 cal/mol
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Create TOPO® In the Create TOPO® Clones task pane, you can modify the list of fragments and
Clones select a vector or vectors with which to create TOPO® clones.

Inserts:

Name Accession Type Division Length Form Description
The PCR Productof AD... The PCR ProductofA..  T-A PRI 1809 Linear Home sapiens adrenergic, alpha-14-, r...
The PCR Productof BR... The PCR ProductofB... T-A PRI 2512 Linezr Homo sapiens v-raf murine sarcoma vi...

Vectors:

Name Accession Type Division Length Form Description

Add Clzarall

Inserts

The fragments you amplified are listed in the Inserts list at the top of the pane.

e To add a previously amplified fragment or a fragment designed with the
necessary overhangs by another means, click on the Add button and select the
molecule from the database.

e To remove a molecule from list, select it and click on Remove.

¢ To clear the entire list, click on Clear All.

Vectors

To select a vector:

¢ (lick on the Add button and select the vector from the database.
e To remove a vector from list, select it and click on Remove.
e To clear the entire list, click on Clear All.

Create the TOPO® Clone

When you have made your selections, click on Create TOPO® Clone. The Preview
Clones task pane will open.
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Introduction

GeneArt®
Seamless Cloning
Overview

GeneArt® High
Order Assembly
Overview

GeneArt® Cloning

Using Vector NTI™ Express, you can create GeneArt® assemblies from DNA molecules
in the database. Simply select the fragments to be assembled and the software will:

* Analyze the sequences for homologies between the fragments
* Design PCR primers to create the necessary end homologies
* Design stitching oligos for use in GeneArt® High Order assemblies

¢ Display the assembled molecule with the specified primers and/or stitching oligos
in a single molecule file

For more information about GeneArt® technology, visit our web site at
www.lifetechnologies.com and search for “GeneArt.” Detailed technical information
for each type of GeneArt® assembly method is available in the following user guides:
GeneArt® Seamless Cloning and Assembly Kit User Guide and GeneArt® High Order Genetic
Assembly System User Guide. These are available for download from
www.lifetechnologies.com/manuals and are supplied with each kit.

GeneArt® Seamless Cloning Technology is a highly efficient, vector-independent
system for the simultaneous and seamless assembly of up to four DNA fragments plus
a vector totaling up to 13 kb in length (including the vector). The system allows the
cloning of the DNA fragments into virtually any linearized E. coli vector, does not
require pre-existing recombination sites or any extra DNA sequences, and eliminates
the need for extensive enzymatic treatments of the DNA such as restriction and
ligation. A single proprietary enzyme mixture recognizes and precisely assembles the
DNA fragments sharing a 15-base pair (bp) end homology that you can create by PCR
amplification.

The GeneArt® High-Order Genetic Assembly System is a highly efficient, vector-
independent system for the simultaneous assembly of up to 10 DNA fragments plus a
vector totaling up to 110 kb in length (including the vector). The system relies on
yeast’s ability to take up and recombine DNA fragments with high efficiency. This
process, termed transformation-associated recombination, greatly reduces in vitro
handling of DNA and eliminates the need for enzymatic treatments of DNA such as
restriction and ligation while allowing precise fusions of DNA sequences.
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GeneArt® Cloning

How GeneArt® Assembly Works

How GeneArte Assembly Works

166

In GeneArt® Assembly, multiple DNA fragments plus a vector can be joined using
overlapping sequence homology between fragment ends to splice the fragments
together. If homology does not already exist between fragment ends, Vector NTI™
Express will automatically design PCR primers that you can use to add homology to
the fragments via PCR amplification. Alternatively, for High Order Assembly, up to
three sets of “stitching” oligos may be designed to create splices across fragments
without homology.

When the fragments and vector are assembled in Vector NTI"" Express, the software
performs a homology check based on the rules for the GeneArt® Assembly method
you are using. The homology of the sequence ends will be analyzed, and in High
Order Assembly the internal sequences of the fragments will also be analyzed to
ensure that any internal homologies will not interfere with fragment splicing. Then
any required PCR primers—and/or, in the case of High Order Assembly, stitching
oligos—will be designed.

The rules for homology are described in detail in the GeneArt® Seamless Cloning and
Assembly Kit User Guide and GeneArt® High Order Genetic Assembly System User Guide.

Seamless Cloning: Workflow diagram and an example of PCR primers designed to generate a
15-bp fragment end homology:

High Order Assembly: Workflow diagram and an example of PCR primers designed to generate a
30-bp fragment end homology:

Vector NTI™ Express Software User Guide


http://tools.invitrogen.com/content/sfs/manuals/geneart_seamless_cloning_and_assembly_man.pdf
http://tools.invitrogen.com/content/sfs/manuals/geneart_highorder_genetic_assembly_man.pdf

Open the GeneArt® Assembly Tool

Open the GeneArte Assembly Tool

From the molecule
editor

From the main
toolbar with no
molecule selected

You can open the GeneArt® Assembly Wizard from the Molecule Editor with a
molecule loaded or from the main toolbar with no molecule selected.

Note: All molecules used in GeneArt® assembly must be linear.

1.

With a linear DNA molecule loaded in the Molecule Editor, select the part of the
sequence you want to clone or make no selection to clone the whole molecule.

Note: The selected molecule or sequence must be >100 bp.

2.

Right-click and select Load in GeneArt or click on the GeneArt Cloning button
on the main toolbar.

<> djga@ QaE%lE 00

Select the strand you want to analyze (Direct or Complementary).

The GeneArt Assembly Wizard will open with the molecule or sequence loaded.

. With no molecule selected, click on the GeneArt Cloning button on the main

toolbar, or select Design > GeneArt Cloning.

The GeneArt Assembly Wizard will open with no sequence loaded.

GeneArt® Assembly Wizard with molecule selected

& GeneArt Assem bly

GeneArt Assembly Wizard
Azzembly Farameters
Aszembly: Seamless Cloning Ev Molecule form: @Cir:ular OLinEar
Fragments
Vector Source DNA Order | Start Position = Fragment Length Orientation Amplify
v CoK2 v 1 2228 Forward N

Add Fragment l [Remn\re Fragment | Total Length: 2226bps
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GeneArt® Assembly Wizard

GeneArte Assembly Wizard

Assembly settings

Add and organize
fragments

168

The GeneArt® Assembly Wizard window lists the molecules and fragments to be
assembled and includes settings for assembly.
The tool includes different options for Seamless Cloning or High Order Assembly.
1. Select the appropriate Assembly option from the dropdown list.
2. Select the Molecule Form you want for the final assembly: Circular or Linear.

The Assembly Wizard has tools for adding and removing fragments and designating
their order of assembly.

Fragment requirements

A fragment for GeneArt® Assembly can be any molecule in the database that is >100
base pairs in length.

Add fragments

To add a fragment, click on the Add Fragment button and select a molecule from the
database.

Open Molecule g|
Database DMA/RMAS
Name Identifier Length Form #
ADCYT 4557254 E156 lingai
ADCY7 E136 lineai
Adenc2 35937 lineai
ADRALA 15451758 2306 lingai
ADRALA 2306 lingai
BaculoDirect Linear DNA 139370 lineai
BaculoDirect Linear DN.... 5770 lineai
BaculoDirect Linear DN.... 139370 circul
BaculoDirect\Linear\DNA 138370 linga
BaculoDirect\Linear\DN... 138370 circul %
£ >
[ OK ] [ Cancel

The molecule will appear added to the list in the tool.

Fragments

Vector Source DNA Order | 5Start Position | Fragment Length Orientation Amplify
¥ ADRALA v 1 2308 Forward N
N CDK2 1 1 2226 Forward N

Select the vector

One fragment in each GeneArt® assembly must designated as the vector. The vector
forms the base fragment onto which other fragments are added. The vector is always
the first fragment listed in the Wizard, and is flagged with a “V” in the Order column.
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Design PCR
primers to create
end homology

GeneArt® Assembly Wizard

To change the fragment designated as the vector, click inside the Vector column and
that fragment will be moved to the top of the list.

grtor Source DNA Order | 5Start Position | Fragment Length Orientation Amplify
Vector icon ADRALA v 1 2308 Forward N

Re-order fragments

The fragments will be assembled in the order in which they’re listed in the GeneArt®
tool, starting with the vector. The order of the fragments is reflected in the Order
column, which designates the vector with a “V” and numbers the rest of the fragments
in order.

To re-order the numbered fragments, select a fragment in the list and then click on the
Up or Down button to change its position. Note that you cannot move a fragment into
the Vector position using the buttons—select the vector as described above.

Fragments

Vector Source DNA Order | 5Start Position | Fragment Length Orientation Amplify
¥ ADRALA v 1 2308 Forward N
N BRAF 1 1 2510 Forward N

N CDK2 2 1 2226 Forward N

[ Add Fragment ] [ Remove Fra;ment] Total Length: 7042bps up[:

Figure 4 Clicking on the Up button to move a selected fragment up in the list.

Fragment orientation

The orientation of each fragment in the final assembly is indicated in the Orientation
column (Forward or Reverse). You can change the orientation by clicking in this
column.

Remove a fragment

To remove a fragment, click on it in the list to select it and then click on Remove
Fragment.

Vector NTI™ Express Software can automatically design PCR primers for adding
homology to the ends of a fragment for GeneArt® assembly. In the PCR reaction, each
primer will add bases to the amplified fragment to create the necessary homology with
the adjacent fragment.

Note: If the fragments already have the required end homology, primer design is
unnecessary.
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Design stitching
oligos (High Order
Assembly only)

Note:

Create the
assembled
molecule

170

GeneArt® Assembly Wizard

This primer design option is available for both Seamless Cloning and High Order
Assembly, though the length of the PCR primers varies between assembly methods,
based on their different end homology requirements. The primer design rules are
described in detail in the GeneArt® user guides. The PCR primer designs will be saved
with the final assembled molecule.

To design PCR primers to create the necessary homology for a fragment:
1. Click in the Amplify column for that fragment.

2. The N will change to a Y for that fragment.

ant Length COrientation Amplify

Foreard N

Reverse E A

For High Order Assembly, in addition to primer design to create end homology, up to
three sets of stitching oligos may be designed to create splices across fragments
without homology. These oligo linkers create a “bridge” across adjacent fragments to
promote recombinational joining in yeast.

A limit of three sets of stitching oligos may be used in a single High Order Assembly,
and if stitching oligos are used, a total of five fragments plus vector may be included in
the assembly. (This differs from a High Order Assembly without stitching oligos,
which can include up to 10 fragments plus vector.)

The stitching oligo rules are described in detail in the GeneArt® High Order Genetic
Assembly System User Guide. The oligo designs will be saved with the final assembled
molecule.

To select stitching oligos for a particular fragment:
1. With High Order Assembly selected, click in the Stitch column for that fragment.

2. The N will change to a Y for that fragment.

rientation Amplify = Stitch
rward N N

rward E ¥ N
S TN
rward N ¥

rward E ¥ N

1. When you have selected your desired settings in the GeneArt® Assembly Wizard,
click on the Next button.

2. Specify a name for the molecule in the database, as well as names for any PCR
primers and/or stitching oligos.
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3. The final assembly will be displayed in the Molecule Editor.

Ay
e

Gesenct Primars ACAALMIGRIZ|

Stiteh Olig=a_ADRALARICIGRAT ERAC K

Seteh O ipes_ADRAASSIEON EPAC #]

Stiteh Oligza_ADRALAASERAC-GABE F)

GeneArt Assembled aonam_s:}cnkz_jmc_snsz]
1144260

o

Arisganes Primer 8

\ Ganesct_Frimers ADRALArtriGRS2.R)

saurce

|
\ ’,_\ | s

Berna Primer a1

/ \\ e

OENITT  CAOCIMIASS S GETESMCM OSISTESTE
SSMSiTAAL STesSTeies sasoresses cmsmmonsr cmsemasms |

¢ The source fragments will be listed in the Feature Map under Misc Feature.
* C(lick on a PCR Primer or Stitch Oligo in the Graphics pane to highlight that

feature in the sequence.

Source
Stitch Oligos_ADRA1Aetc(CDK2-EPAC_F)
7

COCTTIEICC  CElbiICATEE  CACCLELEUC  CALUCCIACC  TIGUSLICATA

TFEARAEUEA  GRAACALETIAR AUCCEELITEAA  CLTI

7001 CACCERETTC CCGACCECCR CCAGREECCC CECCCTIGECTT  CCCIGCIGCC
CIGECTCARG  GECTGEECGET

CIGGCAGCCR GICCAGCTAG GCACTGGCCC AGTIC

GEICTCCEEE  CGCEEGRCGRR  GGGRCGACGG  GACCGEICGET  CAGETCGEATC CETGRCCGGEE  TCRA(

* The PCR primers and stitching oligos are listed in the Analysis Results pane, and
will be added to the Ordering list.
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Additional
Information about
Parts and
Standards

Parts Assembler

Using Vector NTI" Express Software, you can assemble standard DNA parts that
encode basic biological functions from molecules using defined assembly standards.
The standard DNA sequences defined in Vector NTI'" Express have been developed
via an open technical standards-setting process led by the BioBricks Foundation.

At its most basic level, a part is any DNA sequence with a defined biological function
(e.g., a promoter region, a sequence encoding a protein, etc.). To join two parts
together, upstream and downstream sequences containing sites for specific restriction
enzymes are added to each part. This allows for the creation of larger parts by chaining
together smaller ones in any desired order. In the process of chaining parts together,
the restriction sites are removed, allowing the further use of those restriction enzymes
without breaking the new, larger assembly apart. To facilitate this assembly process,
each part itself may not contain any of these restriction sites.

Vector NTI'" Express Parts Assembler is compatible with BioBrick'" part standards. For
general information about the BioBricks Foundation, visit www.biobricks.org. For
information about parts and assembly standards, including instructions and tutorials,
visit http://openwetware.org/wiki/The_BioBricks_Foundation:Standards/Technical/
Resources.

The DNA sequences of thousands of public domain standard biological parts are
available through the Registry of Standard Biological Parts at http://partsregistry.org.

For a detailed description of the assembly standards, visit http://openwetware.org/
wiki/The_BioBricks_Foundation:Standards/Technical/Formats.

Note: BioBrick is a trademark of the BioBricks Foundation, Inc. The BioBrick
trademark is used herein merely for the purpose of fair use. The BioBricks Foundation,
Inc. is not affiliated with Thermo Fisher Scientific. The BioBricks Foundation, Inc has
not authorized, sponsored or otherwise endorsed this product or our use of the
BioBrick trademark herein. Information about BioBrick™ and the BioBricks
Foundation, Inc. can be found at www.biobricks.org.

Using the Parts Assembler

Selecting Parts

To open the Parts Assembler:

¢ (lick on the Parts Assembler button on the main toolbar. -
* Select File > New > Parts Assembler Project from the main menu. (=?

The Parts Assembler window is divided into two panes—one for each part you want to
combine.
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1 5 Parts Assembler
Using the Parts Assembler

Restrictions on
Parts

Assembly Settings

174

1. To select the first part that you want to assemble, click on the Open Molecule
button beneath the left pane, and select the molecule from the database. The
molecule must be compatible with a defined assembly standard, as described in
the following section.

2. Select the second molecule in the right pane.

Parts Assembler Workflow
2 Generalinfo BBa_A340620 BBa_B0010
Mew Parts Assembler Project 999hp 80bp
4 Fragment List
< b3l B3 b
Moleculel Molecule2
[EthmJE[t] [55“ PrDJE[t] [ Clase
Open Molecule Open Molecule
fl The compliant assembly standards)for this part The compliant assembly standard|s} for this part:
Farts Assembler Worl Assembly Standard 10; Assembly Standard 12; Assembly Standard 10; Assembly Standard 12;
» [ Assemble ] [ Exit

When you select a molecule, its sequence will be displayed in the pane and the
assembly standards that are compatible with that sequence will be listed at the bottom
of the pane. If the molecule does not conform to any of the standards, you will receive
a warning message.

Any molecule in the database can be selected as a part, as long it conforms one of the
assembly standards shown in the following table. To conform to an assembly standard,
the molecule must not contain the restriction enzyme digestion sites listed in the table
for that standard. Some standards also include additional rules. For more information
about assembly standards, visit http://openwetware.org/wiki/
The_BioBricks_Foundation:Standards/Technical/Formats.

Assembly Standard Parts must not contain the following restriction sites

10 EcoR |, Not |, Xbal, Spel, Pstl, Nhel, Pvull, Xho |, Avrll, Sap |

12 EcoR |, Spel, Nhel, Not |, Pstl

20 " EcoR |, Xbal, Spel, Sbf]

21 EcoR |, Bglll, BamH |, Xho |

23 EcoR |, Not |, Xbal, Spel, Pst| (in addition, sequences must be
in frame without start or stop codons, and may not begin with
“TC”)

25 EcoR |, Not |, Xba |, NgoMI (aka NgoMIV), Agel, Spe |, Pst |

Note: If you are planning to create and share parts with other individuals and groups
using these standards, we recommend designing them so that they contain none of the
restriction sites listed for any of the assembly standards, to ensure maximum
portability.

When you have selected two molecules, click on the Assemble button at the bottom of
the window.
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Completing and
previewing the
assembly

Using the Parts Assembler

The Construct and Assemble dialog will open with options for assembly.

Construct and Assemble § |
Name AzzemblyProjectl
Device Type
v
I:‘ Other
Chassis
Bl:heril:hia coli I:‘Sal:l:harum\rl:esl:erevisiae

[ Bacillus subtilis ~ Other

Azzembly Settings

Part One Direction: Direct ¥
Part Two Direction: Direct ¥
Azzembly Methods: Azzembly Standard 10 w

OK ] [ Cancel

Enter a name for your new construct in the Name field.

Device Type

A “device” in is any construction that performs a particular biological function. The
Device Type section of the dialog allows you to characterize the type of device you are
constructing. This information will be included in the General Description information
of the assembled molecule.

The dropdown list includes standard types of devices. Alternatively, you can select
Unassigned from the list, or enter your own device description by selecting the Other
checkbox and typing in the field.

Chassis

Parts are typically integrated into the genome of a particular organism—ak.a. a
“chassis” —for propagation and functionality. You can specify the genome of the
organism that you will be using by selecting the appropriate checkbox or entering text
in the Other field. This selected chassis will be listed in the General Description
information of the assembled molecule.

Assembly Direction and Standard

Select the direction of each molecule to use for the final assembly, and select the
assembly standard to use from the dropdown list.

Note: If there is no shared assembly standard that will work with both molecules, this
dropdown list will be blank and no assembly will be possible.

When you click on OK in the Construct and Assemble dialog, the assembled molecule
will open in a Preview window.

You can use the tools in the window to magnify the assembly, or view it as a linear or
circular molecule.
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1 5 Parts Assembler
Viewing the assembly in Molecule Editor

Click on Save in the Preview window to save the assembly as a molecule in the
database.

Viewing the assembly in Molecule Editor

To view the assembled molecule in the Molecule Editor, open the Database Explorer
and open the molecule.

e 0 cres1 mjferel O eraF [ PartsAssembler1 72 =g %_g
= General Description C& Q C'S 1
DNA Partsassamblarl
orissamhe ) ) SCAR(83 Assembly Standard 10] -
DeviceType:Frotain Generator; Chassis:EscherichiaCali i
Length: 1087 bp. -
Form: Linear e
= Standard Fisids
T
Accession Number: PartsAssembler] PartsAssemblerl an
Refarances 1087bp B
(=} Comments. ot
insert: BBa_4340820 :E(
vector: BBa_BOC10
=

Properties
GC
TITACCTCCE

Feature Map

TTTTETTACE
TGECTTCECR
ACCGAAGCCT

Analysis Results

The assembled molecule consists of the two original sequences joined together with a
standard bridging sequence or “scar” created by the overlap of the restriction digested
ends. The scar sequence is determined by the restriction enzymes used in the assembly
standard, as described on the web pages mentioned earlier.

* The original parts are listed in the Components list in the Properties pane.

* The scar is listed in the Feature Map, and displayed as feature in the Graphics
pane.

* The General Description includes the information you entered about the
assembled part, including device type and chassis.
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Contig Assembly using
ContigExpress® program

ContigExpress is a program for assembling and editing sequencing fragments, either
in the form of text sequences or chromatograms from automated sequencers, into
longer contiguous sequences or “contigs.”

The ContigExpress® program uses CAP3 to drive the assembly process. This widely-used
sequence assembly program can use quality value scores (QVs) in ends trimming,
contig construction and consensus calculation. It also produces excellent results when
QVs are unavailable. It is capable of using forward-reverse constraints to evaluate
contigs, a feature that helps in accurate placement of repetitive sequence fragments. It
can also identify and discard chimeric sequencing reads that frequently result from
lane tracking errors. One of the major strengths of CAP3 is its consensus generation
algorithm based on weighted sum of QVs.

The ContigExpress® program analysis can be saved as a ContigExpress Project, which
contains the fragments, their assemblies, and assembly options. In the ContigExpress®
program, fragments can be edited directly, with the chromatograms in full view.
Changes are tracked and a history is maintained. The contigs generated can be saved
to theVector NTI™ Express database.

Launch the ContigExpress® program

Launch the ContigExpress® program tool in one of the following ways.

* Click on the ContigExpress button on the main toolbar.

<> Owae asxn oeowoe (n)w
* In the menu bar, go to Confirm » ContigExpress.
< I:Iao‘é@;fztfslzl DOODUWS # =w
1 Project View

* Goto File » New » ContigExpress Project.
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1 6 Contig Assembly using ContigExpress® program
Open a Contig Assembly Project and add fragments to the project

% Vector NTI Express Designer - Contig Express
3 Edit Curate Discover Design Confrm  Tools Help

DNA P~ o :
Er— | e
= Protsin E;'\ {E .6" M : \J @ \‘D [T () * n:: .@
] save Cirl+5 Gel Marker E
LHJ Save As... Oligo fz i3

E
(&) Print... cul+p i

Alignment Project

Open | contigExpress Project k
Impart L4 -

TOPQ Cloning Project
Gateway Cloning Project
Exit Clone2Seq Project

| Parts Assembler Project

Export

Host
Assay
Part
Device
small Molecule
Designer Project
™

Irrespective of the option you choose to open the ContigExpress® program tool, you will need
to enter a Name and Description in the Contig Assembly Project dialog box. Click New to
create a new project or Cancel to exit the dialog box.

Note: The Contig Assembly project takes a default name Contig Assembly ‘count’, where
count corresponds to the Contig Assembly project number.

Name: Contig Azsembly 1

Description:

New ] [ Cancel

Open a Contig Assembly Project and add fragments to the project

Open the demo 1.

Contig Assembly
Project

178

Open ContigExpress® program and launch the default demo project.

The Contig Assembly DemoProject contains 12 fragments, from the installation folder,
listed in the Project View pane as well as the Project Editor pane. (Figure 5 ).

Example of the demo project folder: C:\Program Files\Life Technologies\Vector NTI
Express Designer\Demo Projects\ ):

The tools for assembling and managing the fragments are located in the Project Editor
pane.
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Open a Contig Assembly Project and add fragments to the project

Figure 5 Fragments added to a Contig Assembly project

As you add fragments, they are listed in the Project Viewer pane as well as in the Fragment
Viewer. You can then select the fragments for assembling. Refer to “Managing fragments in the
Fragments list in the Contig Editor” on page 190 for information on managing and assembling
the fragments.

Open an existing To open an existing Assembly Project in the database:
Cor!tlgt Assembly 1. In Database Explorer, click on the Projects folder at the bottom-left.
projec

2. Expand the Local Database Projects folder and select Contig Assembly Projects.

3. Double-click on the ContigExpress® program project in the list in the right pane to open it.

‘ Vector NTI Express Designer - Database Explorer = ” HX‘
File Edit Curate Discover Design  Confirm  Tools - Help

K PilOov e/ QGEYEH QOOWE® # 2w

@ Eooecks | [[]exact Match only =nced Searc

=& Local Database

: [ Desizner Projacts
i - Alignment Projects Contig Assembyl.cep Smruthi
: ; - ContigAssembly Projects
S £ Cloning Prajects

1 ch - GeneSynthesis Projects

(- Workgroup Shared Datsbase

Name Description Author Medified
2014-01-2411:23:31

prav|Page|  1]ofi|Nen>||Lase>

Genara| Description
Contiz Assembyl.cap

Author: Smruthi

Modifiad Date: 2014-01-24 11:23:31.634
Created Date: 2014-01-2411:23:31.634

(L] Database

1 Contig Assembly Projects
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1 6 Contig Assembly using ContigExpress® program
Open a Contig Assembly Project and add fragments to the project

To load an existing project that has been saved as a .cep file:

1. Goto File » Open » Assembly Project.

2. In the Open File dialog box, select the project file you want, and click Open.
You can also import an existing project saved as a .cep file.

1. Go to File » Import » Assembly Project.

2. In the Import into Database dialog box, select the project file you want, and click Open.
The imported project will reside in the Database within the Contig Assembly project

folder.
Create a new 1. To create a brand-new ContigExpress® program Project, go to File » New »
g g
Contig Assembly ContigExpress Project.
Project Note: You can open more than one Contig Assembly project at a time in the

ContigExpress® program. Each Contig Assembly project is represented by a tab at the top
of the Project Editor pane.
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Open a Contig Assembly Project and add fragments to the project

2. In the Contig Assembly Project dialog box, enter a name and description for the project,
and click New.

Name: | Contig Azsembly 1 |

Description:

New ] [ concet ]

Add the fragments You can add individual fragments to a Contig Assembly project in the Project Viewer and
Contig Editor, in one of the following ways:

e Import from file

— In the Project Viewer pane, right-click on the Fragments folder, and go to Import
Fragments » From File....

— In the Contig Editor pane, click Import Fragment(s) » From File... to select a
supported file type.

In the Open dialog box, browse to the location of the fragment files, and click Open.

Note: In both the panes, you can choose to add fragments without the chromatogram
from a file. To add fragments without the chromatogram, go to Import Fragments »
From File (without chromatogram) ...

The supported file types include
+  GenBank® (*.gb)
» FASTA (*.fasta; *.txt)
* ABI (*.abi)
+ ABI (*.abl)
» Staden SCF (*.scf)
* EMBL files (*.txt)
o Text files (*.txt)
* Phred files (*.phd.1; *.seq)
* Phrap ACE files (*.ace)

< Ooveay Sad%0 0Odde & =W
" = L
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Contig Assembly using ContigExpress® program
Open a Contig Assembly Project and add fragments to the project

Import from database

— In the Project Viewer pane, right-click on the Fragments folder, and got to Import
Fragments » From Database....

— In the Contig Editor pane, click Import From DB to select DNA molecules from the
local database.

In the Select Fragments from Vector NTI Express Designer Database dialog box,
select the DNA molecule you want to add, and click OK.

Use the R S , and to scroll through the fragment list.

Note: Press the Ctrl or Shift keys to select multiple files/molecules.

< OFRAH Q@EYE 090 WE & W

R ——

3 Peupect View

Import from folder

— In the Project Viewer pane, right-click on the Fragments folder, and got to Import
Fragments » From Folder....

— In the Contig Editor pane, click Import Fragment(s) » From Folder... to select
DNA molecules from the local database.

Note: Press the Ctrl or Shift keys to select multiple files/molecules.

In the Browse for Folder dialog box, select the folder which contains the fragments to be
added, and click OK. Click Make New Folder to create a new folder to hold the fragments
to be added.
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Open a Contig Assembly Project and add fragments to the project

Note: In both the panes, you can choose to add fragments without the chromatogram
from a file. To add fragments without the chromatogram, go to Import Fragments »
From Folder(without chromatogram) ...

< OFRAH Q@EYE 090 WE & W

Tt

e A T 7

B Peuject View

After you import the fragments, a dialog box appears, confirming the number of fragments
imported during import.

Expo rt Fragments Use the Export Fragments feature in the Project Viewer pane or the Contig Editor pane to
export the fragment(s) and save them as .gb, .fasta, or .txt files. To export fragment(s):

1. Select one or more fragments in the Project Viewer pane or Contig Editor pane.

2. Right-click on the fragment(s) and select Export Fragments from the drop-down menu.

The fragments can be exported as a molecule or saved as .gb, .fasta, or .txt files.

Remove fragments  You can remove fragments from a Contig Assembly project in one of the following ways:

* Right-click menu
Right-click on a fragment name in the Project Viewer pane or the Contig Editor pane, and
select Delete.

Note: In the Project Viewer pane or Contig Editor pane, you can delete multiple
fragments in a single right-click action.

* From the Fragment/s management button in the Contig Editor pane

In the Contig Editor pane, select a single or multiple fragments and click Remove
Fragment(s) at the bottom of the Contig Editor pane.

The above methods remove fragment(s) from the project only and do not delete them from the
database.

Rename fragments 1. To rename a fragment, right-click on the fragment name in the Project Viewer pane or
Contig Editor pane, and select Rename.
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Contig Assembly using ContigExpress® program

Examine the ContigExpress® program Project Explorer Window

2. Inthe Rename dialog box, enter a new name for that fragment and click OK to implement
the change or Cancel to exit the dialog box.

Examine the ContigExpress® program Project Explorer Window

The ContigExpress® program opens to an empty Project Explorer and Project editor window
where you can view and edit fragments, assemble and dissolve contigs, and dismiss assemblies.
The window is similar to other Vector NTI™ Express Software windows with a Project View
pane and the Contig Editor pane.

Project Explorer Project Editor

SGIE

O 5% EE%EH 2090w & =W
o= “Contig Assemly | To2 centg Assembly 2
0 fragment{s] in Contig Assembly 2

Mama Langeh el Largts

.3.1 Project View

Note: Most toolbar buttons have associated tool tips that explain the button function. Hover the
cursor over the button to display the tool tip for that button.

The ContigExpress® program window consists of the following panes:

+ Project View pane: Located at the left-hand side of the ContigExpress® program
window. The Project View pane displays the Contig Assembly project and the fragments
and assemblies it is made of.

— Fragment Viewer: Displays the sequence of the selected fragment as well as a
chromatogram of the fragment when the fragment is selected in the Project View
pane. The Fragment Viewer includes the following sub-panes:

* Sequence Pane

» Properties Pane
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Examine the ContigExpress® program Project Explorer Window

— Contig Viewer: Displays the Contig Assembly in graphical form, with the
overlapping assembled fragment sequences and chromatograms when the contig is
selected in the Project View pane. The Contig Viewer includes the following
subpanes:

* Sequence Pane
* Properties Pane
* Alignment Pane

You can view the Fragments and Assemblies summary when you select the
Fragments and Assemblies folders, respectively, in the Project View pane.

+ Contig Editor: Located at the right-hand side of the ContigExpress® program window.
When you select a Contig Assembly project in the Project View pane, the Contig Editor
displays the Project Summary that includes the following:

— Edit project information
— Save project summary into disk

— Copy project information into clipboard

Edit project curormany into
information \ / disk Y
Project Summary 4 Copy project

information into
clipboard

Selecting a fragment within the Fragments folder in the Project View pane displays the
Fragment Viewer in the Contig Editor. Selecting a contig within the Assembly folder in
the Project View pane opens a Contig Viewer in the Contig Editor.

Contig Assembly Project

Project View pane

® Vector NTI Express Designer - Contig Express

File Edit View Curdfe v
< D@20 % QAEYE Q0 wo # =W
= :;: Contig Assembly 2 52

E
—

Proparty Valus

Discover Design Confrm Tools Help

onEloF
ONE11R
3 onE13R
3 oneise

Contig Assembly 2

= oneisr
= one17R
3 one2r
3 onesr
= onesr
= oness
= onezr

21 Project View
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Contig Assembly using ContigExpress® program
Fragment viewer

Fragment viewer

When you select a fragment within the Fragments folder in the Project View pane the
Fragment Viewer is displayed in the Contig Editor.

Viewing Fragments  To view a summary of the Fragments added to a Contig Assembly Project, select the Fragments
summary folder in the Project View pane.

186

Note: The Fragment list always contains the original fragments imported from files or the
database. The information on trimmed fragments is displayed under the assembled contigs.

By default, the Project Explorer is configured to display six columns listing the following:

+ Fragment identification code of each fragment
» Current length

* Original length

* 5’ trimmed bases

e 3’ trimmed bases

» Fragment Status.

% Vactor NTI Express Designer - Contig Express
fle Edt Vew Cuate Dscover Desgn Corfim Toos el

< O% A2 GE%EH 00w 0 & =W

Iov “Coritg Astembly 1 : '151

i Project

12 fragmenit(s] in Contig Assembly 1 &

- (1= Erem it | [imper Framm8 | [Assamity sestings |

Manage Fragments/Assembly Settings/Trim Settings

The following table includes the features within the right-click drop-down menu for individual
fragments in the Project Viewer pane as well as the Contig Editor:

Feature Sub-menu

Load Fred Quality Values

Discard Chromatogram
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Viewing individual
Fragment details

Fragment viewer

Feature Sub-menu

Make Reverse Compliment

Trim Fragment Ends

Trim Vector Contamination

Call Secondary Peaks for the selected fragments

Set As Reference

Analyses » Analysis Monitor » Sim4 Analysis
Spidey Analysis

Alignment » AlignX - Align Selected Molecule(s)
AlignX - Open New Alignment Project

Assemble » ContigExpress -Assemble Selected Molecule(s)
ContigExpress - Open New ContigExpress Project
Send to GeneArt Assembly

Tools » BLAST Search

+ ¥ecres W11 Expross Devignes - Conzig Lepress.
< O%SA8% QE¥HEH 0dowe & W
2 Project View Lr corng ssemtvioe =JE%
T T WL A Al TS b
= Fragrasis
_‘D'-‘IW
2 e 4T 4 4 ¢ 4448 AT CTET AL AST oA - ] e ar 4 s @ ta atr
2 paiae
<o »
B gutier
2 oayTe
= e
= owa
= ous
= ou
5 6 erases
= & A
# S Corogl
H O ey
3 werk tiewe
L[y p——r—

You can view the details of each Fragment added to a Contig Assembly Project in the Contig
Editor. To view the details, select a Fragment in the Project View pane.

Graphical
view

Sequence
view

The Contig Editor displays two views of the fragment selected in the Project View pane.

» Graphical view in the upper half of the Contig Editor

* Sequence view in the lower half of the Contig Editor
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Contig Assembly using ContigExpress® program

Fragment viewer

The lower half of the Contig Editor has two tabs:

e Sequence

e Properties

Graphical view

The graphical view pane toolbar includes the following features:

+ Six toggle buttons to allow clutter-free viewing of the fragment chromatogram.

Show/Hide A - trace: Click E to show/ hide the Adenine nucleic acid base
Show/Hide C - trace: Click & to show/ hide the Cytosine nucleic acid base
Show/Hide G- trace: Click ik to show/ hide the Guanine nucleic acid base
Show/Hide T - trace: Click & to show/ hide the Thymine nucleic acid base

Show/Hide Two Strands: Click % to display only two out of the four nucleic acid
base strands at one time.

Show/Hide Deleted Peaks: Click £ to show/hide the trimmed/clipped traces of
fragment. The Show mode appears grey in color.

* Three Find buttons to find a particular strand.

aTG

Find: Click # to find a particular fragment. In the Find dialog box, you can insert
sequence and click Find Next to look for a match. You can find ambiguous character
as well as Complementary sequence.

Find Previous Ambiguous: Click # to find a previous ambiguous fragment.

Find Next Ambiguous: Click # to find a next ambiguous fragment.

* Three Zoom buttons.

Zoom In: Click & to zoom in to the graphical view pane.
Zoom Out: Click & to zoom out from the graphical view pane.
Fit to Window: Click & to display the default view of the graphical view pane.

Note: To take a screenshot of the current view of the fragment in the graphical view pane,
right-click anywhere in the graphical view pane and select Camera. You can then ‘paste’ the
information in MS Word, MS Paint, or any other graphic-editing tool for future reference.

Print Report

You can print a report of the graphical view of the fragment chromatogram.

Go to File » Print; in the Print dialog box, select PDF Creator from the Select Printer Menu,
and click Print.

You can save the Print Report at a location of your choice on your computer.
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Fragment viewer

Sequence tab

The sequence view of a fragment is displayed in the lower half of the Contig Editor pane.

You can select a particular sequence of the fragment in the Sequence view pane and view the

corresponding chromatogram in the graphical view pane.
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Sequence | Properties

Use the right-click drop-down menu to perform tasks in the Sequence view pane.

1. Select a sequence in the Sequence view pane.

2. Right-click and select from:
a. Copy: To copy the selected sequence.

Note: Keyboard shortcut key to copy the selected sequence is Ctrl +C.

b. Paste: To paste the copied sequence

c. Delete: To delete the selected sequence

d. Select All: To select the entire fragment (if you have not selected a part of it)
Note: Keyboard shortcut key to select the entire fragment is Ctrl +A.

e. Clear Analysis Results: Activated when you perform analysis from the right hand

side toolbar pane

Print Report

You can print a report of the sequence view of the fragment chromatogram.

Go to File » Print; in the Print dialog box, select PDF Creator from the Select Printer Menu,

and click Print.

You can save the Print Report at a location of your choice on your computer.
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Contig Assembly using ContigExpress® program

Fragment viewer

Properties tab

The Properties tab in the lower half of the Contig Editor, displays the general information of the
fragment selected in the Project View pane.
The General Information includes:

* Name of the selected fragment

» Length of the fragment

* Description

Date on which the fragment was created

Date on which the fragment was modified

®ma  Contig Assembly 2 59 =g
aug
& T axC | BT ATG  H4— —+H =
lof | |oF | lad | lad | 252 | 52 IO X xR E
T G A T G c c G G C C A C G A T G C G T C C G G C G T A G A G G A T C T G G c

G )
76 277 278 272 280 281 282 283 284 285 286 287 288 282 220 291

< — — — >
Ma naging To manage the fragments in the Contig Editor, use the features provided at the bottom of the
fragments in the Contig Editor pane. You can choose from:
Fragments list in + Import Fragment(s): to import fragments saved as files, in a folder, or in the local database
the Contig Editor on your computer

* Import from DB: to import fragments saved in your database

*  Remove Fragments: to remove one or more fragments added to a project
+  Trim Fragment Ends: to trim the 5 or 3" ends of a fragment

* Trim Vector Contaminations: to trim the contaminated fragments

* Assembly Settings: to take you to the Contig Assembly Setup dialog box to edit the
assembly settings. For more information on Assembly Settings, see “Assembly Settings”
on page 196.
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Fragment viewer

* Assemble Fragments: to create an assembly from the fragments added to a Contig project.

Import From Filel [ImpnrtFrurn DBI [Remmre FI'EgI'HEI'ItlS:I] [Trim FragmentEndsl [TrimVE:tannntaminatiuns] [hssembl\,r.‘:’nettings] [hssemble Fragmentsl

Note: When there are no fragments selected in the Contig Editor, the Remove Fragment(s),
Trim Fragment Ends, Trim Vector Contaminations, and Assemble Fragments are disabled.
The Assemble Fragments button is also disabled when only one fragment is selected in the
Contig Editor.

Import From File ] [ Import From DB] Assambly Settings

Import Fragment(s)

Use this feature to add fragments, as files saved on your computer, to a Contig Assembly
project.

1. Click Import from File, and in the Open dialog box, browse to the location where you
have saved the fragment files.

Note: Compatible formats include GenBank® (*.gb), FASTA (* fasta*.txt), ABI (*.abi),
ABI (*.abl), Staden SCF (*.scf), EMBL files (*.txt), Text files (*.txt), Phred files
(*.phd.1; *.seq), and Phrap ACE files (*.ace).

2. Click Open to import the fragment files or Cancel to exit the dialog box.

3. Click OK in the pop-up message confirming the number of fragments added to the Contig
Assembly Project.

Export fragments

Use the Export Fragments feature in the Contig Editor pane to export the fragment(s) and save
them as .gb, .fasta, or .txt files. To export fragment(s):

1. Select one or more fragments in the Contig Editor pane.

2. Right-click on the fragment(s) and select Export Fragments from the drop-down menu.

The fragments can be exported as a molecule or saved as .gb, .fasta, or .txt files.

Import from DB

Use this feature to add fragments, saved in the database on your computer, to a Contig
Assembly project.

1. Click Import from Database, and in the Select Fragments from Vector NTI"" Express
Software Database dialog box.

2. Use the , , , and to scroll through the fragment list.

3. Select the fragment from the list, and click OK to import that fragment into the Contig
Assembly Project or Cancel to exit the dialog box.
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Fragment viewer

4. Click OK in the pop-up message confirming the number of fragments added to the Contig

Assembly Project.
® Select Fragments from Yector NTI Express Designer Database [‘5_7‘
Type Subset I:l [~
Mame Form Length  Description ~
ApCY? Lingar G195 Homosspians adenylate cyclasa 7 (ADCY7), mANA
Adeno2 Linzar 25537 Adenovirus type 2, complete gzname -
ADRALA Linear 2308 Homo sapiens adrenergic, alpha-14, receptor (ADRALA), transcriptvariant 2, mRNA
BaculoDirectiLinear\CHA Linear 138370 (Invitrogen Vactor)
BaculoDirectiLinear\CHAICL... Linear 5770 linvitrogan Vector)
BaculoDirectilinear\DNA_v... Circular 139370 (Invitrogen Vector)
BBa_K174018 Lingar 2393 GENEART PMQ Plasmid Backbane
BLOCK-T-Polll-miRacZVali.. Circular 5759 lInvizrogen Vactor)
BLOCK-TPolll-mifLMNAYS... Circulsr 5753 linvitrogan Vactor)
BLOCK-TPolll-miflucValid.. Circular 5753 lInvitrogan Vector)
BFVL Circular 7345 bovine papillomavirus type 1
BRAF Linear 2510 Homa sapiens v-raf murine sarcom viral ancogene homalog 81 (BRAF), mRNA
oKz Lingar 2226 Homa sapiens cyclin-dependent kinase 2 (CDK2), transcript variant 2, mRNA.
ColEl Circular 6646 Plasmid ColE1, complste senome. ™

Remove Fragments
Use this feature to delete fragments from a Contig Assembly project.
1. 1In the Contig Editor, select one or more fragments.

2. Click Remove Fragment(s), and in the ‘Contig Assembly project name’ dialog box, click
Yes to confirm if you want to delete the selected the fragment(s).

3. Click No to exit the dialog box.

" s Doyouwant to delete the fragment 'ONE13R' ?
.

Trim Fragment Ends

Use this feature to trim the 5" or 3" ends of a fragment added to a Contig Assembly project.

Note: You can also access this feature from the right-click drop-down menu of individual
fragments.

1. In the Contig Editor, select one or more fragments, and click Trim Fragment Ends.

2. In the ContigExpress® program - Fragment Ends Trimmer dialog box,

a. Use the 5" end tab to trim the 5 end of the fragment, and select or deselect the
following checkboxes:

Note: You can also change the default values if necessary.
e Trim __ consecutive off-scale bases removes the defined # of consecutive
bases that are below acceptable criteria

» Trimming until __ 5" bases can be based upon chromatogram quality

« Trim at least _ 5’ bases is an arbitrary setting that may be based upon the fact
that your primers have “tails”

b. Use the 3’ end tab to trim the 3" end of the fragment, and select or deselect the
following checkboxes:
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Note: You can also change the default values if necessary.

* Trim until _ 3" bases % of maximum value removes bases whose peaks do
not meet the % value you define

* From position... trim first removes these bases if you can see that quality
well into the sequence is not good

e Trim until _ 3" bases... ambiguities trims poorly resolved bases

« Trim at least... removes bases that begin to be poorly resolved at the 3" end
Post trimming

* Define maximum... set the length of the fragment that must be left after
trimming

* Leading and trailing... removes poorly resolves nucleotides that may be left
after trimming

*  Remove poly A/T... removes these nucleotides that may be present if the
sequence was flipped, producing a poly-T 5" end
3. Click,

* Calculate - to preview the trimmed results. Click OK to propagate trimmed results
to fragments

* Load settings... - to use pre-loaded Fragment Ends Trimmer Setup Files
» Save settings... - to save the new settings
* Select All Ends - to select all ends of the fragment
* Unselect All Ends - to unselect all ends of the fragment
4. TIf you have selected multiple fragments, use the following Sort By buttons to sort the
fragments:
* Name - to sort the fragments by their name
* % of trimmed base - to sort the fragments by the percentage of the trimmed base

*  Number of trimmed bases - to sort the fragments by the number of trimmed bases

5. Click OK to implement the edits or Cancel to exit the dialog box.

s LEK|
5'end | 3 end | PostTrim
[F] Rerve blodks aFoff-scale peaks = than| 3 | onsecutvebzses
[¥7] scanningentire fragment, trim util 5'end (| 25 | bazes)contains < | 3 | ambiguities
[ scanningentire fragment, trim util 5'end | 25 | bases)contains< | 3 | baseswithav< | 10|
] Trim st least [ 50| bases
[ Calculate I [ Load settings. ] [ ‘Save sertings. ] [ Select All Ends J [ Unselect All Ends
Sart By
[s¢attrimmed base | [ Number of trimmed bases |
a
ONE10F
757 gocd bases.(1 ambiguities)
GTGGCGEEGATCCTCTAGAGTCG. . AGCTGCTGNTCGGCGAGTGAGEG
ONEL1R
754 good bases. (1 ambiguities)
CAATTNTCGATGATGGTTGAGAT. .. TAGTTTTTTTTTTTTAAAGTCTT
ONE13R
762 good bases, |57 ambiguities]
v
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Trim Vector Contaminations

Use this feature to trim from sequenced fragments any residues from your frequently used
cloning vectors that may have been amplified in the sequencing process.

Note: You can also access this feature from the right-click drop-down menu of individual
fragments.

1. 1In the Contig Editor, select one or more fragments, and click Trim Vector
Contaminations.

2. In the ContigExpress® program - Fragment Vector Contamination Trimmer dialog box,
click,

+ Calculate - to preview the trimmed results. Click OK to propagate trimmed results
to fragments

* Settings... - to access the Fragment Vector Contamination Trimming Settings dialog
box. The vectors or polylinker sites you selected in the Local Database should be
listed in the List Pane at the left. The Edit Pane where you can edit the vector
sequence is on the right.

In the Fragment Vector Contamination Trimming Settings dialog box:

a. Edit the following Common Settings:

*  Minimum Vector overlap is the minimum number of bases in the fragment that
overlap with those on the clone. This setting must be 5 or greater.

» Remove additional bases from contaminated 3’ end refers to the additional
bases to be removed.

*  Minimum Vector overlap with ambiguities includes poorly resolved residues
» Remove additional bases from contaminated 3’ end

* Vector match threshold is the percentage required to match

b. Select one or more polylinkers from the Polylinker List and click
* Remove Polylinker(s) to remove the selected polylinker(s)

* Add Insertion Point to add an insertion point to indicate location where the
fragment was inserted in the vector

* Remove Insertion Point to remove the insertion point from the location where
the fragment was inserted as a vector.
» Select All to select all the insertion points
* Remove Selected to remove the selected insertion points
Note: To add a polylinker to the Polylinker List, go to Database Explorer » DNA/
RNA Molecules. Select a DNA molecule from the list in the right-hand side pane.
Right-click on the DNA Molecule name, and select ContigExpress » Polylinker to

ContigExpress. The DNA molecule will be added as Polylinker to the Polylinker
List in ContigExpress® program.

IMPORTANT! You can send only one vector at a time from the local database as a
polylinker.

c. Click
* Load settings... - to use pre-loaded Fragment Vector Trimmer Setup Files
+ Save settings... - to save the new settings

* OK to implement the changes or Cancel to exit the dialog box
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3. If you have selected multiple fragments, use the following Sort By buttons to sort the
fragments:

* Name - to sort the fragments by their name

* % of trimmed base - to sort the fragments by the percentage of the trimmed
base

*  Number of trimmed bases - to sort the fragments by the number of trimmed
bases

4. Click OK to implement the edits or Cancel to exit the dialog box.

? ContigFxpress - Fragment Vector Contamination Trimmer |;|[Elg|

[ Calculate ] [SEttlngs. . ] [SEIE:tAH CDntammatans] [ Unselect All CDntamlnatans]

Sort By

[%thr\mmad base] [Number of trimmed basas]

ONE10F
757 good bases,(1 ambiguities)

GTGGCGGGGATCCTCTAGAGTCG. . AGCTGCTGNTCGGCGAGTGAGGE

ONE11R
754 good bases, 1 ambiguities)

CAATTNTCGATGATGGTTGAGAT.. TAG AMAGTCTT

ONE13R

762 good bases,|57 ambiguities)
4

Calling Secondary Peaks for Fragments
If conflicting residues appear on a chromatogram, you can alter the nucleotides as you wish.

1. With one or more fragments selected in the Project Explorer List Pane, select Edit » Call
Secondary Peaks for Selected Fragments. The Call Secondary Peaks dialog box opens,
listing all selected fragments.

Note: You can also access this feature from the right-click drop-down menu of individual
fragments.

2. Select the check box for replacement options. The options include:
* Allow N’s to be replaced
* Allow edited bases to be replaced

3. Use the Threshold for secondary base calling scroll bar to adjust the threshold.
4. Click OK to continue.

Note:

* Because this operation applies only to fragments, if contigs are selected, they will be
skipped.
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» If a fragment selected for secondary peak search is currently open in its Fragment
Window, initiating this operation in Project Explorer automatically forces the fragment
into the read-only mode in the Fragment Window to avoid possible inconsistencies in the
project after a successful search.

« If any of these fragments were already changed in their respective windows, select Yes to
save the changes or No to lose the changes or Cancel to skip the fragment in question.

The Call Secondary Peaks for Selected Fragments dialog box looks like this:

Replacement options (all fragments) | | Threshold for secondary base calling
[ Allaw N's to be replaced [0 &
[] Allow edited bases to be replaced W ] o
g::‘:i 0 GIGGCGEEGA TCCICIAGAG TCGACCIGCA GGCATGCAAG CTICAGGGIT GAGATGIGIA 1
e 100 ATAGACAGTT TCARAGCCAT GGITTACAGA CIGGGCCARA AGCTGAGCAA ATTCITGEIT G
SRt 200 ACAGTIGTAG GATGGAAACC GIGGIGARAG TTACAATICC GGCICIGAAC ARRBATGCTG C
300 AGTATARATG CACACCITIT CCRATATGCC GCCIGGIGIT CICAAIGGIC GAGITICEGI 1
300 GITIGARGGA TCAGTGAAGC CATCCACCAA CACACTTGIG GAGGAGGCAT GGARAGCTIC 1
500 CAGIGITTTG GCICITCATA TGCAACAGCC TGGACATCTG CICTATTGAT ATCITGAGAG
600 TGICITGCGI CAICIGATCC TCGGGAGGCA TATAAGCIGG G TCAGCIGEIA I
700 AGGATARGTA CIGCCGCITC CCGGAGAGIT TGGGIAGCIG CIGNICGGCG AGIGAGGS,
< x|

Use this feature to take you to the Contig Assembly Setup dialog box to edit the assembly
settings. The Contig Assembly Setup dialog box has the following tabs:

* Assembly
* Clipping
* Overlap

+  Contig

* Description
» Lite Settings Tab

Assembly

There are three main check boxes to control some important aspects of the sequence assembly
process, as shown in the table below:

Assembly Options

Use Quality Values When available, base quality values (QVs) are used to trim
poor-quality ends, compute overlaps between reads, construct
multiple sequence alignments, and generate a consensus
sequence. Use of such scores is optional; when they are
unavailable, assembly will still proceed. Default ON.
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Assembly Options

Detect Chimeric Reads Chimeric reads consist of pieces from different parts of the
sequence region, usually generated as artifacts. They are
identified based on overlap conflicts and are excluded from the
construction of contigs. The mechanism of detecting chimeric
reads can be enabled or disabled with “Detect Chimeric
Reads” check box. Default: ON

Use Forward-Reverse When reads from both ends of subclones are available,
Constraints constraints are satisfied if they lie on opposite strands of a
double-stranded DNA molecule and within a specified
minimum and maximum range. This corrects assembly errors
due to misplacement of reads containing repeat sequences
and minimizes occurrence of singletons. A few unmet
constraints are allowed. However, if a sufficient number of
constraints are not satisfied by a join AND they all suggest an
alternative one supported by the overlap information, the
alternative join will be made. For most small- and moderate-
sized projects, it is not necessary to use this feature, unless in
a situation involving large region of repeats. Default: OFF.

The Assembly Tab contains some detailed settings related to the use of forward-reverse
constraints. All these settings are disabled when Use Forward-Reverse Constraints is
unchecked, and are enabled and editable when checked.

Forward and reverse reads must be named identically up to the delimiter (default = dot), and
must contain paired suffixes thereafter (e.g., .s & .r or .x & .y). Suffixes may be added and
deleted. Only the letter immediately following the delimiter is recognized as the suffix. Other
letters following it, if any, do not contribute to the identity as forward versus reverse end
sequence; however, they do distinguish one forward/reverse pair from another, thus making two
sequence pairs with the matching reverse/forward end sequence. Minimum and maximum
distances may also be edited.

Note: Take care when defining file names at the sequencer, especially when a project is loaded
in batches over several days. Entries with misplaced suffixes (e.g.
<filename>F.<projectName>, instead of <filename>.F<projectName>) will be overlooked by
the constraints feature, although they may be included in an assembly.

e Min. Dist. — Minimum Distance between the forward and reverse reads. Default: 0.
* Max. Dist. — Maximum Distance between the forward and reverse reads. Default: 6000.

* Delimiter — the letter separating main part and suffix part in read names. In cases that there
are multiple occurrences of the designated delimiter, the rightmost delimiter is selected.
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The values of minimum and maximum distance are uniformly applied to all sequence pairs.

® x|
Assembly | Clipping | Overlap | Contig | Description | Lite Settings
Use Quality Values(QVs)where available
Detact Chimeric Reads
D Use Forward-Reverse Constraints

F/R Constraints
Forward | Reverse Delimiter
5 r

* ¥ Min. Dist.

Max. Dist.

Load... ] [ Save... ] [ Ok ] [ Cancel

Clipping

Sequence clipping based on quality and similarity is an essential step in the overlap
computation and assembly process and ensures validity and correctness. You can control and
fine-tune the clipping process through adjusting the parameters on the Clipping tab.

Note: The clipping is irreversible and iterative within each project. When multiple assemblies
are made within a project, each round of clipping applies to the sequences that had been clipped
in the last round of assembly. This implies that a later attempt to assemble may affect the
existing assemblies.

* Use Automatic Clipping —Ends of sequencing reads are usually unreliable and low in QV
values. CAP3 comes with a mechanism to detect and clip these poor end regions based on
sequence similarities with or without QVs. Clipping is done before the computation of
overlaps. Note: trimming is available in the ContigExpress® program, in addition to CAP3
clipping, and can be carried out before loading input sequences into assembly projects.
Default ON.

*  Match Score Factor — Also used in calculating Similarity Score for computing overlaps,
but only editable in the Clipping Tab. Match Score Factor is a positive integer to award
each match between two bases from the pair of sequences being compared during the
banded Smith-Waterman alignment. Default: 2.

*  Mismatch Score Factor — Also used in calculating Similarity Score for computing
overlaps, but only editable in the Clipping Tab. Mismatch Score Factor is a negative
integer to penalize each mismatch between two bases from the pair of sequences being
compared during the banded Smith-Waterman alignment. Default: -5.

* Gap Penalty Factor —Also used in the computation of overlaps, but only editable in the
Clipping Tab. Gap Penalty Factor is a positive integer to penalize each gap extended
during the banded Smith-Waterman alignment. Default: 6.

* Quality Cutoff for Clipping — Quality Cutoff for Clipping applies to the clipping of a
poor end region for each read when QVs are provided. It is not used when QVs are not
available. The specified value is used to find the low-quality ends of reads, where the
quality value of a base is considered low if it is less than this value. Default: 12.
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Clipping Range — Clipping Range applies to the clipping of a poor end region for each
read regardless of whether QVs are available. The value is used to extend the ranges for
clipping further away from the ends based on the low-quality positions at each end as
determined with the Quality Cutoff for Clipping value. The larger the value of Clipping
Range, the more extensive the clipping for poor end regions. Default: 250.

Min Num Good Reads at Clip Position — This is the depth of good coverage at the clip

position. It applies to the clipping of a poor end region for each read regardless of whether
QVs are available. Depending on the actual depth of coverage, the Minimum Number of

Good Reads at Clip Position parameter determines the exact clipping position within the

clipping region. The larger this value is, the more extensive the clipping becomes. Default:
3.

© ||

Assembly | Clipping | Overlap | Contig | Description | Lite Settings

Usze Automatic Clipping
Match Score Factor 2
Mizmatch Score Factor -5
Gap Penalty Factor 6
Quality Cutoff for Clipping 12
Clipping Ranges 250
Min Number of Good Reads at Clip Position 3

[ Load...

(e JC o I

Cancel

Overlap

Overlaps between reads are computed immediately following sequence clipping. This step
serves as the basis for contig construction. In order to ensure the quality, each overlap is
evaluated with a few measures. You can change the rigor of overlap computation. The
parameters are explained below:

Vector NTI™ Express Software User Guide

Overlap Length Cutoff — Minimum length required for the length in base pair of all the
overlaps. Default: 20.

Overlap Percent Identity Cutoff — Minimum percent identity of the overlap. Default:
0.80.

Overlap Similarity Score Cutoff —- Minimum similarity score for an overlap. The score is
computed as the sum of match, mismatch or gap scores for each pair of bases weighted by
QVs. Default: 900.

Base Quality Cutoff for Difference — Determines the minimum overlap quality by
examining the differences of the overlap at bases of high quality values. This is useful
only when QVs are available. The Base Quality Cutoff for Difference value defines “high
quality” bases. Default: 20.

Max QV Sum at Difference — Applies only when QVs are available. Each overlap is
given a “difference score” based on the QVs and the Base Quality Cutoff for Difference.
An overlap with a difference score over the Max QV Sum at Difference value is excluded
from contig construction. Default: 200.
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Max Clearance for Error Rate — Applies even and especially when QVs are not
available. If the error rate of the overlap is greater than the sum of those of the overlapping
fragments plus this value, the overlap is not used for assembly. The smaller the value, the
better the quality control of the overlaps. Default: 30.

Band Expansion Size — This parameter specifies band expansion size. The program
automatically determines a minimum band of diagonals for an overlapping alignment
between two sequence reads. The band is then expanded, in each direction, by a number of
bases specified here. This affects the computation of both potential overlaps and true
overlaps. Default: 20.

Max Gap Length — This is the maximum gap length allowed in an overlap. Default: 20.

Max Num Word Matches — This parameter controls the fast method for finding potential
overlaps between a pair of sequences. For each word in one read, at most Max Num Word
Matches occurrences of the word in the other read are considered for non-gapped
extension. A larger value forces the program to consider more word matches at the
expense of time and computer memory. Default: 300.

Max Overhang Percent Length — This parameter controls the different overhang regions
before or after the aligned region. It is defined as 100 times the total length of the different
overhang regions divided by the length of the overlap. Overlaps with a value greater than
the maximum cutoff are not used for assembly. Default: 20.

? Contig Assembly Setup g|

Assembly | Clipping | Overlap | Contig | Description | Lite Settings
Overlap Length Cutoff 40

Overlap Percent Identity Cutoff 08

Overlap Similarity Score Cutoff 900

Base Quality Cutoff for Difference 20

Max OV Sum at Difference 200

Max Clearance for Error Rate 30

Band Expansion Size 20

Max Gap Length 20

Max Number of Word Matches 300

Max Overhang Percent Length 20

[ ) e J[ox J[ cnee

Contig

Contig Tab includes parameters affecting construction of contig and multiple sequence
alignments, thus the consensus sequences. QVs are used extensively during this process, if they
are available. If unavailable, the program assigns a QV of 10 for each base. Three of the
parameters, Match Score Factor, Mismatch Score Factor and Gap Penalty Factor, are editable
only on Contig Tab.

Match Score Factor —Match Score Factor is a positive integer to award each match
between the existing alignment and the sequence being added when calculating the score
of global alignments. Default: 2.

Mismatch Score Factor —-Mismatch Score Factor is a negative integer to penalize each
mismatch between the existing alignment and the sequence being added when calculating
the score of global alignments. Default: -5.
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* Gap Penalty Factor —Also Gap Penalty Factor is a positive integer to penalize each gap
extended when calculating the score of global alignments between the existing alignment
and the sequence being added. Default: 6.

*  Min Num Constraints Correction — This is the minimum difference between the
numbers of constraints satisfied in the current assembly and in the alternative assembly. A
difference greater than this value, if the contig is also supported by an alternative set of
overlaps, results in the alternative join. Default: 3.

* Min. Num Constraints Linking — This is the minimum number of constraints for
reporting a link between two contigs. Default: 2.

| Contig Assembly Setup

| Assembly | Clipping | Overlap | Contig |Descri|:|h'on || Lite Settings |
Match Score Factor I:I
Mizmatch Score Factor I:I
Gap Penalty Factor I:I
Min. Num. Constraints Correction I:I
Min. Mum. Constraints Linking I:I
[ Load... ] [ Save... ] [ OK ] [ Cancel
Description

Use this tab to enter the description of the Contig Assembly project you are working on. Click:
* Load... to use an existing description from the Assembly Setup Files
* Save... to save the new description

* OK to implement the edits or Cancel to exit the dialog box

| Contig Assembly Setup

| Assembly | Clipping | Overlap || Contig | Description | Lite Settings

Write your project description here:

Load... ] [ Save... ] [ OK ] [ Cancel
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Lite Settings

In ContigExpress® program, you can create two different types of contigs, Full Contigs or Lite
contigs. On the Lite Settings tab, you can specify the type of contigs you want to assemble in

the project.

* In Full contigs mode, chromatogram data are retrievable and-sequence editing performed
in the Contig Viewer are reflected in the individual fragment files.

+ Editing done on Lite Contigs is NOT reflected in the original fragment sequences (original
sequences remain unedited). Assembly in Lite Contig mode reduces memory consumption
and is, therefore, the preferred contig type for assembling large projects.

Lite Settings Parameters

Full Contigs only

Check this box to perform assembly in Full Contig mode. You
can retrieve chromatograms and maintain dynamic links
between the contigs and their component reads.

Lite Contigs only

Check this box to perform assembly in Lite Contig mode. All
linkage between the contigs and sequence reads will be lost
and no chromatogram is retrievable in the Contig Viewer.

Lite contigs if selected
more than <#> fragments

Creates Lite Contigs during the assembly process only if the
selected number of fragments is greater than the number
specified; otherwise creates full/ regular contigs.

@

Uze contig type
@ Full contigs only
O Lite contigs only

O Lite contigs if selected more than

Assembly | Clipping | Overlap | Contig | Description | Lite Settings

B

fragments

(oo ) e |

| [ concet

Assemble Fragments

Use the Assemble Fragments button to assemble the selected fragments into contigs using
Cap3. See “Perform an assembly” on page 203 for information on assembling fragments.
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Perform an assembly

Assembly setup

Perform the
assembly

Before performing an assembly, you can go through the Assembly Settings to set the correct
parameters for assembling fragments into contigs.

To see the assembly parameters available for control:

1. In the Contig Editor, right-click on a Fragment and select Assemble » Assembly
Setup....

Alternatively, select the Fragments main folder in the Project View pane, and from the
right-click drop-down menu, select Assemble » Assembly Setup....

The Assembly Setup dialog box ( Figure 6 ) appears. For more details about Assembly
Setup, see “Assembly Settings” on page 196.
® x|

Assembly | Clipping | Overlap | Contig | Description | Lite Settings

Usze Quality Values|[QVs) where available
Detect Chimeric Reads
I:‘ Use Forward-Reverse Constraints

F/ R Constraints
Forward | Reverse Lty
= r

* ¥ Min. Dist.

Max. Dist.

(o J[ e J[Cox J[ o= ]

Figure 6 Contig Assembly Setup dialog box

2. To proceed with the assembly using default values, click Default in the Contig Assembly
Setup dialog box. Click OK to implement the changes you made to the settings or Cancel
to exit the Contig Assembly Setup dialog box.

After you have selected the trimming and assembly settings, select the fragments you want to
assemble in the Contig Editor, and click Assemble Fragments.

Assembly may take some time, depending on how many fragments you selected.

When assembly is complete, the assembled contig(s) and any unassembled fragments will be
listed in the Project View pane and can be viewed in the Contig Viewer.

Note: If a contig cannot be created from the fragments, an alert box will be displayed.

IMPORTANT! Although Vector NTI™ Express Software does not have an exact upper size limit
for a ContigExpress® program project, your project size may be limited by available computer
resources. If you do encounter an “out of memory” situation, you should consider assembly in
Lite Contig Mode (see “Lite Settings Tab” on page 204). Often the “out of memory” problem
occurs due to the presence of too many assemblies in the ContigExpress® program Project. In
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this case, you are advised to delete some of these assemblies as described below, save the
project, and restart the ContigExpress® program. Limiting the number of assemblies in a
project is always a good idea with large projects. If you decide to use Lite Contig Mode but
don’t want to lose the link between your contigs and fragments, you can discard chromatogram
data (see “Lite Settings Tab” on page 204) and trade the ability to invoke chromatograms for a
larger capacity.

To start an assembly:

1. In the Contig editor pane, select all the fragments from the demo project, by SHIFT+
CLICK on all the names on the list.

Note: You can also use the keyboard shortcut command Ctrl +A to select all the
fragments in the Contig Editor pane.

g,
"1 Project View - “Contig Assembyl.cep X
= B ContigAssembyl.cep 12 fragment(s) in Contig Assembyl.cep
= £ Fragments
== Name = Length Original Length 5Trimmed bases 3 Trimmed bases Status
& ONE1IR ONE1OF 758 758 o o
R ONE128: ONELIR 755 755 0 o
o ONEL3R s13 213 o o
=]
DNELEE ONE1SF 788 784 o 0
=
gt ONE16F 767 767 o 0
= onER
ONELTR 758 758 0 0
= onEsR
ONEZR. 747 747 o o
O onER
B ONE3R 755 755 o 0
= i ONESR 756 758 o 0
= onesr ONESR 770 770 0 0
[l Assemblies OMNEBR 764 TE4 (] o
ONESR 758 758 o 0

2. Click Assemble Fragments at the bottom of the Contig Editor pane.

< O%SA% §E%EH OddWwe & =W
5 Frapent view e ey

- 22 fragrmessii] = Contig Aty oe

W

= werkriem
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Perform an assembly

Note: You can also assemble fragments using the right-click menu of the fragments.
Select the fragments by SHIFT+ CLICK on all the names on the list, right click on any of
the fragment names and select Assemble Selected Fragments from the right-click drop-

down menu.

After the assembly process is finished, a summary dialog box displays the number of
contigs assembled ( Figure 7 ).

QEYE 00O

woe

& W

= [ ContigAssembyl.cep

= £ Fragments
3 ONE1OF
=N
3 ONE13R
3 ONEISF
3 ONE1&F
O3 DNEITR
O3 ONEZR
O3 ONE3R
O3 ONE4R
3 ONESR
3 ONESR
3 ONESR

= £ Assemblies

B £ Assembiyl

12 fragment(s) in Contig Assembyl.cep

Name = Length
ONE2R 747
DNE11R 755
ONE3R 755
ONE4R 756
ONE1OF 758
ONESR 758
DONE17R 759
ONESR 764
ONE1&F 767
ONEER 770
ONE1SF 784
ONE13R 813

Figure 7 Contig Assembly summary

Examine Assembly
Results

Original Length
747
755
755
756
758
758
759
764
767
770
784
819

STrimmed bases

.
' | ) 2 Contigs were assembled

3Trimmed bases Status

L T T e T = =

Once you have performed the Contig Assembly, the Project View pane in the ContigExpress®
program Project Explorer shows the new assembly, Assembly 1 (Figure 8 ).

™ Project View

= £ Contig Aszembly
=N
3 DNEL1R
=N
3 DNE1SF
3 DNE1EF
3 DONELTR
3 ONE2R
3 ONE3R
3 ONE4R
3 ONESR
3 ONEER
3 ONESR
=] Azzemblies
£ Aszemblyl

Figure 8 Contig Assembly

An assembly can be made up of one or more contigs. Click Assembly 1 to select and expand it.
All of the project fragments and contigs are listed in the Project View pane. Assembly 1
includes two assembled contigs, with Contig 1 made from eleven fragments and Contig 2
composed of two. Unassembled fragments are shown below the contigs. Note that many of the
fragments that are included in contigs underwent trimming at their 5’ or 3’ ends or both. This
results from the operation of the assembly algorithm, although it can be turned off if so desired.
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Contig viewer

Viewing
Assemblies
summary

® Vector NTI Express Designer - Contig Express
Fle Edit Curate Discover Design Confirm Tools Help

When you select a contig within the Assemblies folder in the Project View pane the Contig
Viewer is displayed in the Contig Editor.

To view a summary of the total number of assemblies created by the assembling process in a
Contig Assembly project, select the Assemblies folder in the Project View pane.

By default, the Project Explorer is configured to display five columns listing the following:

< OFPAw% §E%E 000 wW® &=

Assembly Name

No. of Contigs

No. of Unused Fragments
Created Date

Modified Date

3 Project View

= [ ContigAssembyl.cep
B [ Fragments
3 ONELOF
3 onELIR
[SRNSE
3 onelsF
= oNELEF
= oNELTR
= ONER
= ONESR
3 ONESR
= OngsR
= onEsR
3 ONESR
ECCrE—
B E Assembiy1
® Contig2
= Contiz 1
@ UnusedFragments
= Gl Assembly2
® B contig1
@ UnusedFragmants
B Assemblyz

!.:: Project View

v Work Flow

Assemblyl
Assembly2
Assambly3

20140124 11:22:38
20140124 11:23:45
201401-24 11:23:50

2 1
1 E
1 1

=
i%e =Contig AssembyLeep 2 =
| Assemblies in Contig Assembyl.cep
Hame No. of Contigs No.of Unused Fragments Created Date Modified Date

20140124 11:22:38
20140124 11:23:45
20140128 11:23:50
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At the bottom of the Assemblies Summary pane, you will find the Dismiss Assemblies button.

Use this feature to remove or delete assemblies from a Contig Assembly project.
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Contig viewer

Viewing Assembly To view the summary an individual assembly created by the assembling process in a Contig
summary Assembly project, select the Assemblyl folder in the Project View pane.

Note: You can view the summary of each assembly created by the assembling process by
selecting the name of that assembly in the Project View pane.

On selecting an Assembly in the Project View pane, the Contig Editor displays two panes. The
upper pane displays the Assembly Settings values used in performing an assembly while the
lower pane displays the summary of the Contigs (and the Fragments) in that Assembly in the
Contig Assembly Project.

The lower pane includes the following columns
* Name
* Length of the fragment
* Original Length of the fragment

e 5" trimmed bases

» 3’ trimmed bases

® Vector NTI Express Designer - Contig Express

File Edit Curate Discover Design Confirm Toolk Help
H o = I o b 7 I )7 amm "35‘ [
< O @ EE%EH 099w =
"1 Project View % =Contig Assembylcep 5 -8
(= [ Contiz Assambylce
a rij 2one SZEs Assemblyl
= [ Fragments
= oNELOF WMatch Scare Factor: 2 ~
= Mismatch Score Factor : 5
ONELIR Overlap Percent Identity Cutoff -0.8
3 GHELIR minsst3
3 CHELSF niterations 15
Gap Panalty Factor - 6
=}
ClR chimrat=0.28
3 GHEL7R OvariapLength Cutafr: 40
o= onezr Quality Cutoff Clipping : 20 =
MaxQV Sum at Diffarence : 200
=
omeiR Min Num Constraints Linking: 2
O Oheax Quality Similarity Score Cutoff: 500
O onEsR MaxClearance for Error Rate : 20
= onesr Band Bxpansion Size : 20
WMstch Seora Factor: 2
3 oHESR o
= [E] Assemblies
B Assemblyl Name Length Original Langth §'trimmad bases 3'trimmad bases
@ E Assambly2 B Contig2
@ @ Assembiy3 ONE13R+ 723 723 o o
ONE15F- 567 784 76 141
ONE1DF- 623 &3 o o
ONEL1R+ 686 698 o 12
ONE16F- 559 787 50 7
ONESR- 719 757 38 o
ONEER+ 712 712 o o
ONE3R+ 683 708 5 16
ONE2R+ 705 705 o o
= Contigl
ONE<R+ 717 719 o
ONEBR+ 718 718 o o
!H_ Project View
I Work Flow |
Dissolva Contig
4|

Use the Dissolve Contig feature at the bottom of the Assembly Summary pane to dissolve the
contig.
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Contig viewer

You can view the details of each Contig in an Assembly added to the Contig Assembly Project

Viewing Contig
in the Contig Editor. To view the details, select a Contig in the Project View pane.

details

o Mecier W) Expross Dpsignes - Contig Express

< O S8 Q@%Q DPIWE & =W Graphical

3 Froject View = S .
& view

| .!A" ﬂn

¢ W ot " | Jln I|"'|I
o -pori Al
= (0 Wy
Sequence
view
P——
= werk tiow

The Contig Editor displays two views of the contig selected in the Project View pane.

* Graphical view in the upper half of the Contig Editor displays a graphical representation
of the Contig Assembly
* Sequence view in the lower half of the Contig Editor shows the assembled fragment

sequences
The lower half of the Contig Editor has three tabs:

e Alignment
* Sequence
* Properties

Graphical view

The Contig Viewer Graphical Pane contains horizontal arrows representing the relative
positions of the fragments forming the contig. The arrowheads indicate whether the respective
fragment is in the direct or complementary strand, with the names of the fragments displayed

above the fragment lines.
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Contig viewer

Contig coverage bar

The Contig Coverage bar spans the length of the contig and contains segments of varying
patterns/colors that represent the amount and type of fragment coverage in that segment

CONFARR+ 7343 »= 305/

[
CONFGR- 1874 < 3545

CONF1AF- 1733 << 3333

CONF11R+ 1R0T == 2300

[
ONFI10F- 13R7 << 2051

CINF15F- 1140 << 1706
1271

Contig Coverage Bar 1200 1600 2000 2400

The patterns and colors are:

» Single fragment — gray bar with slants
*  Two fragments in the same direction — red cross-hatching
* Two fragments in different directions — blue checkerboard

*  Multiple fragments in both directions — solid blue bar

The graphical view pane toolbar includes the following features:

* Three Zoom buttons.

— Zoom In: Click @ to zoom in to the graphical view pane.

— Zoom Out: Click & to zoom out from the graphical view pane.

— Fit to Window: Click & to display the default view of the graphical view pane.
+ Six toggle buttons to allow clutter-free viewing of the fragment chromatogram.

— View Chromatogram: Click to show/ hide the corresponding Chromatogram in
the Alignment pane in the lower half of the Contig Editor.

—  Consensus Translation 1st frame: Click 5+ to show/ hide the first frame
translation consensus in the Alignment pane in the lower half of the Contig Editor.

— Consensus Translation 2nd frame: Click 5% to show/ hide the second frame
translation consensus in the Alignment pane in the lower half of the Contig Editor.

— Consensus Translation 3rd frame: Click =% to show/ hide the third frame
translation consensus in the Alignment pane in the lower half of the Contig Editor.

— Show/Hide Two Strands: Click & to display only two out of the four nucleic acid
base strands at one time.

— Show/Hide ORF: Click to show/hide the Open Reading Frames of the
sequence. To execute this feature, you first need to click ORF Finder |%, on the
right-hand side of the Contig Editor. The ORF sequence is only displayed in the
sequence pane.

* Three Find buttons to find a particular strand.

aTG

— Find: Click # to find a particular fragment. In the Find dialog box, you can insert
sequence and click Find Next to look for a match. You can find ambiguous character
as well as Complementary sequence.

— Find Previous Ambiguous: Click # to find a previous ambiguous fragment.
— Find Next Ambiguous: Click g to find a next ambiguous fragment.

* Two Move buttons to find a move a particular Fragment.
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Contig viewer

— Move Fragment Left: Click & to move a particular fragment to the left of the
sequence.

— Move Fragment Right: Click = tomovea particular fragment to the right of the
sequence.

Note: To take a screenshot of the current view of the fragment in the graphical view pane,
right-click anywhere in the graphical view pane and select Camera. You can then ‘paste’ the
information in MS Word, MS Paint, or any other graphic-editing tool for future reference.

Alignment tab

The Contig Alignment Pane displays the nucleotide sequences of the fragments that form the
contig, with overlapping regions aligned appropriately and displayed relative to their positions
in the contig.

The consensus sequence is displayed below the fragments, and chromatograms for the
fragments are displayed. Translations can be identified and displayed. You can edit the
sequences here and see how your actions are reflected in the contig alignment and consensus.

Use the horizontal and vertical scroll bars in the Alignment Pane to view the fragment
sequences, overlapping regions, and consensus sequence.

Scale

Fragment

sequence = T —— |

ONE4R +

Overlapping region

LCCTACTACTGGECTGCTTCCTRARTGCE

OMESR+
Chromatogram Mol bl M n oniaton By WA ol
data D U N A TR LN T L AN A
CRRATTUICGATIGATGGITIGARAGARATIGT AT GAGLACAGGCCICARCCTACHACIGGGCTIGCTITCCTRARATGC]
CRRTTNICGATGATGGTIGAGATGIGTATAAGAGACAGGCCTCAACCTRACTACTGGGCTIGCTITICCTAATGCE
Consensus
Sequence COMSENSUS ‘CAATT:-ITCGATGATGGTTGAGATG'EGTATAAGAGACAGGCCTCAACCTACTRCTGGGCTGCTTCCTAATGCP

a +

Positions with Ns Ambiguities or gaps
are flagged with * are flagged with +
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Contig viewer

Sequence tab
The sequence view of a contig is displayed in the lower half of the Contig Editor pane.

You can select a particular sequence of the contig in the Sequence view pane and view the
corresponding chromatogram in the graphical view pane.
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1 CCCTCACTCEG CCGANCAGCR GCTACCCAARA CTCTCCGGGEA  AGCGGCAGTA CTTATCCTCR CTCACCAGCE AGCTCTGATC CTGGGAGCCC TTTTCAAATA ~
GEEAGTEAGC  GECTHETCET  CEATGEGTTT  GAGRAGECCCT  TCOGCCGTCAT  GRATAGGAGT  GAGTEETCEC  TCGAGACTALS GACCCTCGGG  RRRARGTTTAT 3
101 CCAGCTGACA CCCCICCICC ACCTTATATG CCICCCGAGC ATCACATGAC CCAAGACAAC TCICAGCCCAR TGGACACARR TCTGATGGIG CCTAACATCT
GCICCGACICT GGGCAGCAGC TCCGAATATAC GGAGGECICC TACTICTACIG CGITCIGIIC ACACTCGEIT ACCIGIGITT AGACTACCAC GGATIGIAGA
201 CTCRARGATAT CARATAGAGCRE GATGTCCAGE CTGTTECATA TERAGAGCCA ARARACACTGET GCTCCATTET  CTATTATGAG CTCRRCRRCC  GTIGTTEGAGR
GAGTTCTATA GTTATCTCGT CTACAGGTCC GARCRACGTAT ACTTCTCGGT TTTGTGACCR CGAGGTAARCA GATAATACTC GAGTTGITGG CACAACCTCT
301 AGCTITICCAT GCCICCICCA CAACTGIGIT GGIGGATCGGC TICACCIGAT CCITCAAACR ACACCARCAC ATITIGCCIT GGGC-TICIGC TCCAARTGIGR
TCEARRGCTIA CGEGAGCAGCT CITCACACAR CCRCCTACCGE RACTGCGACTA  GGAACTTIGT  IGICCTITEIC TARRRCCCAR CCCG-RRGRC  AGGETTACACT
401 ACCEARACTC GACCATTGAC RACACCAGEC GECATATTEE ARRAGETETE CATTTATACT ATGTTEEEEE  TERAGTCTAT  GCCGARTECT  TRAGTGACAS Tl
TECECITIGAE CTEETAACTC TTGTIGETCCG CCGTATAACC TITTCCACAC GTRARTATGR TACAACCCCC ACTTCAGATR CGGCTTACGR ATTCACTEIC
501 CRGECATTTIIT GITCAGAGCC GGAATTGTAR CITICACCAC GGITICCATC CTACAACTGT CGIGIAARATC CCCRGCGGAT GCAGCCIARR GATTTTTAARC
GCICCIRRRRR CARCTCTICGE CCTTARCATT CGRRRCTIGGEIGC CCRRRCCTRC CGATGTTGACR CACATTITAGC CGGETCGCCTA  CGICGGRITTI  CTRRRRRTIC
€01 ARCCARGAAT TIGCICAGCT TIIGGCCCAG TCIGTARACC ATGGCTIITGA AACTGICTAT GAACTGACAR AGATGIGCARC TATTCGGAIG AGITTIGICA
TIGEIICITA AACGAGICGA ARARCCEGGEIC AGARCATITIGE TACCGARACT TIGACAGAT: CITGACTGIT TCTACACGIG ATAAGCCTAC TCARARACAGT
701 AGGGATGGEEE TGCAGAATCT CATCGCCAGE ATGICACAAC CACCCCCTGC TGGATTGAGR TICACCIGCA CGGCCCCCIT CAATGECTIGE ATARACGTACT
TCCCTIACCCC ACGICTTACA CTAGCGGTICC TACRGIGITC GIGGGCGGACC ACCTAACTCT AACTGGACCT CGCCGGEGGAR  GTITACCGACC TATTICATCA
801 AACTCAGCATC CGGCICACCCC ATAATCCCAT CICCICGCIC TCTTAATGGA TTAGGATICIT CCIGCCICIC GATICATIGG AG-CCATCCR TCTACTIGAAR
TIGACTCTAC CCCGACTGGCCE TATTAGGCGTA GACGACCCAC ACAATTACCT AATCCTACAR CGACCCACAC CTAACTAACC TC-GGTACCGT ACATGAACTT
801 GEAGTCAGAC ACTTAGCTGE CRARATGGGAC ATTGETAGTT TTTTTTITITTIT ARAGTCTTGE GGEGEAGCEATA AGCCCCTCAT CTACTTGATG TTTGTGACCR
~ATALATATE | TELATAGALAS  ATTTIACATR  TIZACITAAL 1313133331 TTTALGLACAS  AACTAGSTAT | TOGAECLATI  ALTRLIATAS  213,ACTACT L]
| Alignment | Sequence | Properties |

Use the right-click drop-down menu to perform tasks in the Sequence view pane.
1. Select a sequence in the Sequence view pane.

2. Right-click and select from:
a. Copy: To copy the selected sequence
Note: Keyboard shortcut key to copy the selected sequence is Ctrl +C.

b. Paste: To paste the copied sequence
c. Delete: To delete the selected sequence
d. Select All:To select the entire contig (if you have not selected a part of it)

Note: Keyboard shortcut key to select the entire sequence is Ctrl +A.

e. Clear Analysis Results: Activated when you perform analysis from the right hand
side toolbar pane

Properties tab

The Properties tab in the lower half of the Contig Editor, displays the general information and
assembly information of the contig selected in the Project View pane.
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Contig viewer

2 *Contig Assemby2.cep 3

The General Information includes:
+ Name of the selected fragment
* Length of the fragment
* Description
» Date on which the fragment was created

» Date on which the fragment was modified

The Assembly Information includes:

* Belongs to Assembly
* No. of Fragments
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= General Information

~ Assembly Information

Name [ contig1

| Betonzs to Assembly - [ Assembly1 |

Length [ 2318

| NoofFragments: [T |

Description

Date Created | Mon Jan 27 11:08:55 SGT 2014

Date Modified | Mon Jan 27 11:08:55 SGT 2014

Alignment || Sequence | Properties

Assemble by
Reference

212

For workflows in applications such as comparative genomics or forensics, it is useful to include
a reference sequence in the assembly. Such a sequence may be introduced into the

ContigExpress® program in any supported file format and may or may not include a
chromatogram.

1. Add the reference sequence to the project in the Project View Pane and include it in the
assembly.

2. In the Contig Viewer, select the reference sequence in the Alignment Pane fragment

names list, and click Set as Reference from the right-click menu (this action is not
permitted unless the Viewer is in Edit mode.)

Vector NTI™ Express Software User Guide



Export Contigs

Contig viewer

Only one sequence may be designated as reference at any one time in a contig. The
selected sequence reappears in lower case letters and pink highlight. Generally, it no
longer contributes to the consensus calculation or any analysis derived from it (ambiguity,
protein translation, etc.). However if the reference constitutes single coverage anywhere in
the contig, it will define the consensus for that domain.

Note: If any fragment in an assembly lacks QV scores (e.g. a .gb file intended as a reference
sequence), QVs associated with all other fragments will be ignored during assembly. To avoid
such omissions first exclude the reference from assembly, then re-assemble the resulting contig
with the reference sequence.

Note: Fragment can be first selected as a reference before assembly. Right click on tree-pane
and select assemble by reference

* Vocter N1I Lapross Designer - Contig Express
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Use the right-click drop-down menu to export contigs as molecules or to different file types.
To export a contig:
1. Select a contig in the Project View pane.

2. Right-click on the selected contig and select Export Contigs from the drop-down menu.
You can choose to export the contig:
* Asamolecule
+ To a GenBank® file...
* To a FASTA file...
+ ToaEMBL file...
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Delete and rename contigs

* To a Nucleotide sequence file...

< O¥RAE QEYE WD & W
3 et view B g et

xR M SHAA=SS

s

Save and close a 1. To save the project, select File » Save As.
Contig Assembly Name the project and select the Demo Projects folder as the destination.
Project

2. To close your project, click & on the top right of your project tab.

The ContigExpress® program reverts to its initial state, with an empty workspace. You can
open an existing project from the disk or start a new project:

* From File » New » ContigExpress Project
By clicking the ContigExpress® program icon in the toolbar.

Delete and rename contigs

Most of these commands are located below the Contig/Fragment Tree.

Delete a Contig To delete a particular Contig Assembly, select the Assembly name in the Project Explorer, and
Assembly click Dismiss Assembly.

Re-assemble You can select fragments in contigs and re-assemble them. Select the desired fragments from
contigs the Fragment List in the Project Explorer, and click on Assemble Fragments.
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Display ORFs and translate the nucleotide sequence

Display ORFs and translate the nucleotide sequence

Display ORFs for
the Sequence

I Project View

1. In the Contig Editor, click ORF Finder |§ to run the ORF finder tool to display ORF

Finder pane.

OREFs are displayed for the direct and complementary strands. ORF finding criteria (for
example, minimum length, inclusion/exclusion of stop codon, and so on) can be adjusted
via the ORF finder dialog box from the ORF finder tool toolbar button.

L™t L =
Im “Contig Assembyl.cep £2 | T8 *aBC
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101 TAGACAGTT TC: GCCAT  GEITTACAG CIGEECCRARR  AGCTGRGCAR ATTCTTIGEIT  GITARRR
Z01 ACAGTTGIAC GATGGARACC CIGETGARAC TTACRRTICC GGCTCTIGRRC ARRRATGCIC CIGICAC
201 AGTATRRRTC CACACCTITIIT CCRATATGCC GCCIGEIGIT CTCRARTIGEIC GAGTTITCGET  TICRCRTT
401 GTTTGRRCGR TICAGTGRAGC CATCCACCAR CACACIIGIG GRGGAGGCAT GGARAGCTIC TICCRACR
S0l CAGTGTITIC GCTICTICATR TCGCRACAGCC TGGACAICTG CTICTATTIGAT ATCTTIGAGAC AIGTITAG
@01 TEICTTGCET  CATCTGRICC TCGGEGAGGCA  TATRRCGCIGE AGGRGGGECIC  TCAGCTGEIR  TTITIGRARR
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Contig Assembly using ContigExpress® program

Edit the nucleotide sequence in the Sequence Pane

Translate the 1. Click Translation |,_% on the Fragment viewer toolbar.
Nucleotide The ContigExpress® program shows the amino acid abbreviations above the selected
Sequence sequence.

Toe “cont Assembyl.cen

It e
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TCCCOGGE AG AGTTT G&@@&@ TAGCT & €T @ W T

o Project View

o work tow

2| seame [opetes o o]

2. To translate the complementary strand of the selection, choose Complementary Strand
from the dialog box and click Run (add graphic) on the menu or toolbar.

Edit the nucleotide sequence in the Sequence Pane

You may freely edit a fragment in the Fragment Viewer only if it is not part of a contig. You
may also edit a fragment that is part of a contig but they are handled separately from the
fragments in the Fragment Viewer.

There are three ways to edit the fragment sequence. All are illustrated in Figure XXX.

ADD SCREENSHOT.

Figure 16.1 Editing a sequence in the Fragment Viewer

1. Nucleotide Deletion: In the Sequence Pane,
a. Select nucleotides 316 through 319.

b. Press the Delete key on your keyboard.
The selected symbols move under the row, with downward pointing arrows (J)
taking their place.

¢. Move the cursor to the Chromatogram Pane.

There is a sequence above and one below the graph. Before editing, they were
identical. The sequence above the graph reflects all editing commands, the sequence
below always remains in its original form, thus giving a useful reference to track and
compare changes.

Note: The deletion results in each deleted nucleotide being replaced by a dash (-) in
this sequence.

2. Nucleotide Insertion: In the Sequence Pane,
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Edit a sequence in the Chromatogram Pane

a. Move the caret in the Sequence Pane to position 307, and type TTT.

Three Ts with upward pointing arrows (T) below them are inserted at the caret

position.

The arrows indicate that symbols were inserted in a sequence (“added to” the
sequence) into a position, not substituted for other nucleotides. The sequence above
the graph in the Chromatogram Pane also shows the insertion (in another color).

Note: A gap appears in the graph because there is no data to build chromatograms
for newly inserted symbols.

3. Nucleotide Substitution: Select nucleotide 303 and type G

The selected base is replaced by G, and A is shown below G to help track the change. The
chromatogram does not change because the G was not inserted; it just replaces the original
base call. Replace the bases one by one.

Edit a sequence in the Chromatogram Pane

1. Activate the Chromatogram Pane by clicking on the contig in the Project Viewer.

2. In the top, editable sequence in the Chromatogram Pane, select “T” at bp 11 and type C.
Like the Sequence Pane, T is replaced by C.

Note: All editing operations are reflected in both the Sequence and Chromatogram Panes.

The editing operations can be summarized as follows (NTs = nucleotides):

Action

How to Perform

Sequence Pane Result

Chromatogram Pane
Result

Delete

Select residues;
press Delete

Replaces NT with (---"in red
color); original NT moves
below strand

(- - - -) Appear in upper,
editable sequence

Insert/
Replace

Place caret; type
new NTs

For Insert, (NT with green
color) appears below new
NTs; new NTs are colored

For Replace, (NT with blue
color) appears below new
NTs; new NTs are colored

A break appears in the
chromatogram

Replace

Select existing NTs
and type new NTs
one by one

New NT appear in sequence;
replaced NTs moved below
strand

New NT appears in
upper sequence; no
break or change in
chromatogram

Table 1 Editing operations for Sequence and Chromatogram Panes
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Edit a sequence in the Chromatogram Pane
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A Symbols and Formats: IUB (IUPAC)

Ambiguity Codes and ASCIlI Format

Format for ASCIl Sequence Files

An ASCII sequence file must obey the following rules:

It must be a plain (ASCII) text file.

The file must contain the nucleotide (amino acid) sequence arranged in lines.
Each line may contain the following:

Nucleotide (amino acid) symbols and white space, or

A number followed by white space and nucleotide (amino acid) symbols
(therefore, similar to GenBank format), in which case the number will be ignored,
or

A number only, in which case the number will be interpreted as a block of
unknown nucleotides (amino acids) of the corresponding length.

IUB Formats recognized by Vector NTI™ Express

The following characters, defined by the International Union of Biochemistry (IUB),
are used to represent nucleotides throughout Vector NTI'" Express:

Symbol Meaning

>

adenine

thymine

cytosine

guanine

purine(A or G)

pyrimidine(C or T)
AorT
CorG
AorC
TorG

C,GorT
T, G, or A
C,AorT
C, G, orA

unknown nucleotide

ZI < I O w XXX 0 s < oo o 4
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Symbols and Formats: IUB (IUPAC) Ambiguity Codes and ASCII Format
IUB Formats recognized by Vector NTI™ Express

Amino acids are represented by standard 1- (or 3-) letter codes:

1-Letter Symbol 3-Letter Symbol Meaning
E Glu Glutamic acid
G Gly Glycine
H His Histidine
| Ile Isoleucine
L Leu ' Leucine
K Lys Lysine
M Met Methionine
F Phe Phenylalanine
P Pro ' Proline
S Ser Serine
T Thr Threonine
W Trp Tryptophan
Y Tyr ' Tyrosine
\Y Val Valine
B Asx Asparagine or Aspartic acid
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Primer Tm Calculations

General Information

Vector NTI"™ Express calculates and reports two different melting temperatures for
DNA/RNA oligonucleotides, Thermodynamic Tm (Therm. Tm) and %GC Tm .

Usefulness of Thermodynamic Tm Versus %GC Tm

Vector NTI'" Express reports both the Thermodynamic and %GC Tm values, regardless
of the length of the oligo. However, generally only one of the reported ™ values
should be considered useful, depending on the length of the oligo as follows:

¢ Therm. Tm — useful for oligos that are greater than about 7-10 residues and less
than about 35 residues long

*  %GC Tm — useful for oligos greater than about 35 residues long

Note: For oligos that are 7-10 residues or shorter (cutoff length depends on the base
content of the particular oligo being analyzed), Vector NTI"" Express reports a Therm.
Tm value of zero.

Effects of Primer (Probe) and Salt Concentration on Tm
Calculations

Tm calculations are highly dependent on primer and salt concentrations; varying these
concentrations can greatly affect the Tm for any given primer. Therefore, it is
important that you adjust the primer and salt concentrations appropriately so that
accurate Tm values are generated.

Note: In Vector NTI"" Express, the default parameters for primer and salt concentration
are 250 pM and 50 mM, respectively, for calculating Tm values. Other Tm calculators
commonly use a default probe concentration of 50 nM. Because of this, Vector NTI"™"
Express default parameter Tm values may not correspond to the default Tm values
calculated using other programs. Before comparing Vector NTI'" Express Tm values
with those generated by other Tm calculators, make sure that the parameters are
adjusted appropriately.

%GC Tm Calculation

The %GC Tm calculation1 does not rely on the thermodynamic properties of the oligo
(i.e. dHo, dSo and dG°® values). The formula for %GC Tm is as follows:

Tm =81.5 + 16.6(log[Na+]) + 0.41(%GC) — 675/probe length
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Note: [Na+] is in molar units.

Example: For oligo GTGCGAGGCAGCTGCGGTAA at 50mM salt:
Tm =81.5 + 16.6(10og(0.05)) + 0.41(65) — 675/20
=81.5+16.6(-1.30) + 26.65 - 33.75
=81.5-21.58 + 26.65 — 33.75
=52.82°C

Thermodynamic Tm Calculation

The Thermodynamic Tm calculation is based on the Nearest Neighbor theory of DNA/
RNA duplex stability. Briefly, this theory states that the overall duplex stability (and,
hence, the melting temperature) of an oligonucleotide can be predicted from the
primary sequence based on the relative stability and temperature-dependent behavior
of every dinucleotide pair in the oligo2. In practice, enthalpy (dH®) and free energy
(dG°®) values for each of the 10 possible Watson-Crick DNA pairwise interactions are
used to calculate pairwise entropy (dS°) values via the following standard equation:

dG°=dH° - TdS°
Note: T is temperature in °K.
The pairwise dH® and dS° values are then summed to calculate overall values for the

oligo under consideration. The overall values are used in the following formula3 to
calculate the Thermodynamic Tm:

Therm. Tm = dH°- 273.15 + 16.6(log[Na+]) dS° + dSo° + R(In(c/4))

Notes: * dSo°is the entropy associated with helix initiation (-10.8 cal/mol per °K).
* Ris the Universal Gas Constant (1.987 cal/mol per °K).
¢ cis the concentration of the probe, in molar units.
* The factor —273.15 corrects for absolute temperature so that the final Tm is in °C.

The pairwise dH® and dS° values for DNA used in Vector NTI"" Express are taken from
reference 2. Those values, along with the corresponding dG° values at 25°C, appear in

the following table:
Interaction | dH® kcal/mol | dS° cal/mol per °K dG® kcal/mol
AA/TT -9.1 -24.0 -1.9
AT/TA -8.6 -23.9 15
TA/AT -6.0 -16.9 -1.0
CA/GT -5.8 -12.9 2.0
GT/CA -6.5 -17.3 -1.3
CT/GA -7.8 -20.8 1.6
GA/CT 5.6 -135 -1.6

Table 2 DNA Nearest Neighbor thermodynamics
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CG/GC -11.9 -27.8 -3.6
GC/CG -11.1 -26.7 -3.1
GG/CC -11.0 -26.6 -3.1
XX/XX -6.0 -16.9 -1.0

Table 2 DNA Nearest Neighbor thermodynamics /continued)

Notes: ¢ All values refer to the disruption of a duplex at 1 M NaCl, 25°C and pH 7.

e The units for dH° and dG° are kcal/mol of interaction, whereas those for dS° are
cal/°K per mol of interaction.

The oligo 5-GTGCGAGGCAGCTGCGGTAA-3' is parsed as follows:

dH™: &5 52 111 113 56 TE 110 14 5F T8 114 TE 58 I 118 110 &5 &0 84

ppppppppppppppppppp
dS*: 173 128 20T TR 135 08 288 26T 129 208 287 208 128 T TE 24 T3 165 M0
dGh 13 2o 3 34 14 16 31 31 20 16 30 16 24 30 3 X 13 18 13

e Total dH® =-164.7 kcal/mol

* The total dS° reported by Vector NTI'" Express is the sum of the pairwise values
above and the entropy associated with helix initiation (dSo®). Thus, for the
example oligo above:

e Total dS°=-405.7 + (-10.8) = -416.5 cal/mol per °K

The total dG° is the sum of the pairwise dG° values for the oligo plus a helix initiation
free energy term (dGo°) that is added to better reflect experimentally determined free
energy values for tested oligos. The value of the helix initiation free energy term (dGo®)
depends on the base composition of the oligo2 as follows:

¢ +5.0 kcal/mol for oligos containing any G-C base pairs
* +6.0 kcal/mol for oligos composed exclusively of A-T base pairs

Therefore, for the example oligo:

Total dGo =-43.7 kcal/mol (sum of the pairwise dGo values) + 5 kcal/mol (free energy
term) = -38.7 kcal/mol

The 3" End dG° is calculated using the number of 3’ pairwise dG° values specified in
the 3" End Length (bp) box, and is not further adjusted.

Using Vector NTI'" Express’s default probe and salt concentrations (250 pM and 50
mM, respectively) and the values for dH° and dS° calculated above, Therm. Tm can be
calculated as follows:

dH°

ThermTm = —273.15+16.6(Log(Na))
dS°® +dS,° +R(1n(§))
.= —164.7 —5— —273.15 + 16.6(L0g(0.05))
250 x 10
—0.4165 + (0.001987)|( In 1
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_ 1647
"~ Z0.4165 + (0.001987)(—23.49)

~273.15 + 16.6(~1.301)

_ ~164.7
" (-0.4165) - 0.04667

+(=273.15) - 21.60

_ 1647
L= Taeyy 29475

. = 355.57-294.75

... = 60.82°C

Vector NTI"" Express adjusts the %GC and Therm. Tm values accordingly, based on the
input formamide concentration.

Oligos Containing IUB Ambiguity Characters

RNA Oligos

224

Vector NTI™ Express can analyze oligos that contain IUB nucleotide ambiguity
characters i.e. R, Y, W, S, M, K, B, D, H, V and N). In the case of ambiguity characters,
Vector NTI™ Express uses average pairwise dH® and dS° values for calculating the Tm.

For example, for the dinucleotide pair CB, Vector NTI"" Express averages the CC, CG
and CT thermodynamic parameters (Table <Blue><Emphasis> 2) to obtain average
pairwise dH® and dS° values for CB. It then sums the average pairwise
thermodynamic parameters and calculates the Therm. Tm values according to the
equation described above (refer Thermodynamic Tm Calculation on page 222).

In the case of %GC Tm, Vector NTI"" Express applies the appropriate %GC contribution
represented by each ambiguity symbol to the standard %GC Tm formula (see “%GC
Tm Calculation” on page 221). For example, a B ambiguity symbol contributes only
two-thirds the amount of a G or C residue to overall GC content.

RNA oligos use a different set of pairwise thermodynamic values than DNA oligos.
Pairwise thermodynamic values for RNA are summarized in the following table:

Interaction dH° kcal/mol dS® cal/mol/K dG° kcal/mol

AA/UU -6.6 -18.4 -1.1

Table 3 RNA Nearest Neighbor thermodynamics
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AU/UA -5.7 -15.5 -1.1
UA/AU -8.1 -22.6 -1.4
CA/GU -10.5 -27.8 -2.2
GU/CA -10.2 -26.2 -2.4
CU/GA -7.6 -19.2 -1.9
GA/CU -13.3 -35.5 -2.7
CG/GC -8.0 -19.4 -2.2
GC/CG -14.2 -34.9 -3.8
GG/CC -12.2 -29.7 -3.3
XX/XX -6.0 -16.9 -1.0

Table 3 RNA Nearest Neighbor thermodynamics /continued)

Notes: o All values refer to the disruption of a duplex at 1 M NaCl, 25°C, and pH 7.

e The units for dH° and dG° are kcal/mol of interaction, whereas those for dS° are
cal/°’K per mol of interaction.

¢ The dS° value for RNA oligos is adjusted by —10.8 cal/°K per mol to reflect the
entropy associated with helix initiation, as it is for DNA oligos.

* The dG° value is adjusted by +3.4 kcal/mol to account for helix initiation. Note
that this adjustment is NOT dependent on the base composition of the RNA oligo
as it is for DNA oligos (refer Thermodynamic Tm Calculation on page 222).

Primer/Probe Tm, For oligos designed using Vector NTI'" Express’s PCR Primers, Sequencing Primers
Ta Opt and Similarity and Hybridization Probes features, the oligo Tm, product TaO{Dt and oligo percent

Calculations binding similarity are reported in the Text Pane of the Molecule Viewing window.

Primer/Probe Tm Values

Tms for designed primers/probes are reported is as follows in Vector NTI"" Express:

* Therm. Tm is reported if the oligo is less than or equal to 35 residues
* %GC Tm is reported if the oligo is 36 residues or greater

For PCR products, Vector NTI'" Express reports the %GC; the assumption being that
the majority of PCR products are larger than 35 residues.

Tagp; Values

The PCR product Tagy, (optimal annealing temperature for amplification of the
fragment) in °C is calculated using the following formula3:

TaOpt = ((0-3)Tmprimer + (0~7)Tmproduct - 14'9) °C

Notes: * Tmyyimer is the Tm of the less stable primer of the pair
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* Tmyroduct is the Tm of the PCR product

Primer/Probe Similarity Values

References
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When designing PCR, sequencing or hybridization primers, Vector NTI"" Express
reports the overall similarity in percent of an oligo to its binding site based on the
oligo’s nucleotide composition. For oligos containing IUB ambiguity symbols, three
similarity values are reported:

* Minimum Similarity
* Maximum Similarity

* Average Similarity

For Minimum Similarity, all ambiguities are classed as complete mismatches (i.e., they
are assigned values of 0 at each position). For example, a 20mer containing 2 Rs and 2
Ns has a Minimum Similarity of 80%.

For Maximum similarity, all ambiguities are considered identical to their cognate
nucleotides (i.e. they are assigned values of 1 at each position), so the Maximum
Similarity is always 100%.

For Average similarity, Vector NTI'" Express weights each ambiguous nucleotide
depending on whether it represents 2, 3, or 4 possible nucleotides. For example, Ns
have a score of 0.25, Rs of 0.5, Bs of 0.33, etc. Therefore, for the 20mer described above,
the Average Similarity is 85%.
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