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For more than 30 years I have been engaged in research in the
ultra structure of meiotic cells, immunolocalisation of topoisomerase II in
meiotic cells, sequencing the yeast genomic, characterizing the Blumeria
graminis genome by sequencing expressed sequence tags and working in
Bioinformatics in a major Danish medical company. Over the past 10
years, a large number of web based services has become available adding
analysis possibilities to those provided by an equally large number of
stand-alone applications carrying out a number of specific tasks. With an
sequence collection of just a few thousand, a major problem is to
manage, analyze and compare sequences in a rational fashion - and to
keep the analyses updated. For an individual scientist or a small lab
without access to a professional data department sequences stored on the
hard drive of a PC as single files comprise an almost unmanageable
problem. This prompted me to embark on writing the first software
package, dnatools, which was intended to serve as a local sequence
depository allowing the user to perform a variety of analyses using third
party programs and to maintain an updated overview of the data. As of
May 1., 2002 I moved from the Carlsberg Laboratory to a position at H.
Lundbeck A/S in Bioinformatics. The copyright to dnatools belong to
Carlsberg A/S and leaving Carlsberg at the same time put an end to my
work with dnatools. The source code, was handed over to Carlsberg A/S
and the support of the software package was terminated.
Since then I have written a new software package, SEQtools which was
published on the internet on October, 2002. The new package includes
new versions of many of the functions previously included in DNATools
but also a number of new functions related to various aspects of micro
array design.



Welcome to SEQtools

In response to requests from several users of seqtools a new version of
the program has been included on the download page: Seqtools School
Edition intended for classroom teaching in elementary school.

The setup file installs two versions of seqtools: a limited version including
only very basic functions and a full version of the seqtools package.

general features

SEQtools 8.3 is a win32 software package for handling and analysis of
nucleotide and protein sequences. The program includes a series of trivial
functions to help you carry out common operations. In addition SEQtools
will assist you with more demanding tasks like unattended batch blast
search at NCBI. SEQtools includes advanced facilities for retrieving,
storing, handling and listing search results.

special features

Special functions are included for design of micro array gene expression
analysis experiments, for expression analyses with the SAGE procedure
and for managing small EST projects. Utilities are included for primer
design and ordering, renaming files, creating codon usage tables, building
local searchable databases, aligning nucleotide and protein sequences,
comparing sequences and a lot more...

user interaction

SEQtools is a very responsive software package. User comments and
suggestions are highly appreciated and play a key role in keeping the
program bug-free and up to date. You can use SEQtools free of charge for
as long as you wish if you keep your registration alive by confirming the
registration every 60 days.

Visit www.seqgtools.dk regularly to stay updated




SEQtools downloads
Seqtools version 8.3 is now available for users with a full license.

No further development will take place in version 8.2 except for correction
of critical errors and problems.

setup or update ?

The download page contains files both for installing seqtools for the first
time and files for updating an existing installation without performing a

full installation of the program. You will also find links to supplementary
stand-alone programs which communicate directly with seqtools.

how Do I keep my registration alive ?

You can use SEQtools 8.2 free of charge for as long as you wish if you
keep your registration alive by confirming the registration every 60 days.

when can I expect to receive my new license agreement ?

Even though I normally issue licenses the same day I receive your
request I may be out of my office and thus unable to renew your license
immediately after receiving the request. In case you haven't received
your license agreement within a few days please send me an email and
explain the situation.



SEQtools 8.4 registration - build 015
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Clear Submit Registration

how do I register ?

To register your free copy of SEQtools for the first time or to extend an
existing registration, fill in the form above and click the "Submit
Registration" button.

Please note that all registration applications are read by myself. Forms
not including the required information are rejected based on the
assumption that people not capable of filling out a simple form will not be
able cope with this fairly advanced software package.

If you wish to purchase a full license which covers all versions of seqtools,
never expires and does not require repeated renewal, please visit the on-
line payment page.



when do I get my license ?

In most cases you will receive a registration agreement from me by email
the same day. If you do not receive your registration agreement within a
few days the information you have entered in the registration form may
have been incomplete or incorrect - or the registration agreement may
have been trapped in spam/virus filters on your mail server. In such
events send me an email explaining the situation.

enter license key in seqtools?

When you have received the email with your user name and reg-key,
start seqtools and open the seqtools registration form
(Help/Registration/Enter Registration Information). Type - or even better
- copy/paste user name, institution and the registration key in the
relevant fields of the form and click accept.

Be careful to enter the registration information EXACTLY as it appears in
the registration agreement. Unsuccessful registration in seqtools is in
most cases due to misspelled user name and/or incorrect registration key.
Note that the user name is both case and space sensitive.

SEQtools Registration

change registration information

= Get new license number

current wersion is 8.2.087F

please enter your name, institution and license number

’ UsEr Narme My Name ¥
inskitution My Inskituke i )
licenise number  1234-567-80-123-45-765] 4
date of reqgistration Z0-Sep-2004 accepk ik




SEQtools manual

The seqtools web manual is completely rewritten and now provides
relevant descriptions of functions and facilities included in the SEQtools
program suite.

The context sensitive help build into the program is will be revised in the
near future.

viewlets - animated help

Realizing that seqtools may not be the easiest program to get familiar
with I have begun writing a series of animated ViewlLets describing
different aspects of the program. Have a look at the two first Viewlets
describing how a project is created and how to perform a batch blast
search at NCBI.

Note added October 2005: please note that the viewlets were generated
before several updated were implemented.

how do I get help when I'm lost?

The seqtools web manual has been completely rewritten and should be
consulted first. When you fail to find information on a specific subject - or
the information in the manual is incorrect - don't hesitate to contact me
and ask. Or post your question on the discussion board.

Visit www.seqgtools.dk regularly to stay updated




1. INTRODUCTION

1. 1.1 about seqtools
1. 1.1.1 special features

2. 1.1.2 user interaction

2. 1.2 seqtools help sources

3. 1.3 about registration and licenses
4. 1.4 user interaction (update policy)
5. 1.5 support (bug reports)

anl.1 about seqtools

SEQtools 8.3 is a win32 software package for handling and analysis of
nucleotide and protein sequences. The program includes a series of trivial
functions to help you carry out common operations. In addition SEQtools
will assist you with more demanding tasks like unattended batch blast
search at NCBI. SEQtools includes advanced facilities for retrieving,
storing, handling and listing search results.

1.1.1 Special features

Special functions are included for design of micro array gene expression
analysis experiments, for expression analyses with the SAGE procedure
and for managing small EST projects. Utilities are included for primer
design and ordering, renaming files, creating codon usage tables, building
local searchable databases, aligning nucleotide and protein sequences,
comparing sequences and a lot more. Recently an option to export
sequence data to a ms excel spreadsheet has been included.

1.1.2 User interaction

SEQtools is a very responsive software package. User comments and
suggestions are highly appreciated and play a key role in keeping the
program bug-free and up to date. You can use SEQtools free of charge for
as long as you wish if you keep your registration alive by confirming the
registration every 60 days.

anl.2 seqtools help sources

SEQtools does not come with a printed manual. As the whole SEQtools
organization consists of a single person it is simply not possibly to
maintain the code, the context sensitive help and the web help. Although
I try to keep the context sensitive help which is build into the program
up-to date, the updating usually lags several revisions behind. Pressing F1
brings up context sensitive help information relating to the currently
active program item.



The SEQtools homepage includes a fairly comprehensive manual which is
currently being revised to cover the latest changes to the program. I will
attempt to maintain this source of help information up-to date with
relevant illustrations covering the different topics.

anl.3 registration and licenses

You can access the SEQtools registration form either from the program as
shown below or by visiting www.seqtools.dk

@ Search For Help On...

"o How Ta... 3
T8 Reqgiztration L4
& SEQtools Homepage 2

& SEQtoaolsweb Manual...

Animated Demoz, Wiewlets #

"o SEQtools Configuration. .

el Ahout SEQtools...

* Pozt Bug Repaort. ..

Providing SEQtools to users free of charge has the dual advantage that
users all over the world get free access to a fairly comprehensive software
package for sequence handling and analysis. In return I get information
about bugs and receive useful user input in the form of suggestions and
comments from a large number of users.

The difficult economic situation of many students and scientist in third
world countries is an additional argument for making the use of SEQtools
free of charge. The only condition for the free access to SEQtools is that
users are requested to register after a testing period of 60 days and there
after to keep their registration alive by renewing their license every 60
days.

Old users of SEQtools already know that SEQtools is updated very
frequently. Unlike most other authors of software packages I prefer to
correct bugs right away and upload the corrected version. This used to
create the problem that users often complained about bugs that were
already corrected but not yet downloaded on their pc.

Recently I have included an "update-tester" in SEQtools. Every time you
start SEQtools it visits the download page to see if new updates are
available - and notifies you if there are. You may experience that your
license no longer works after upgrading to a newer version of SEQtools.



In this case you just have to renew your license to cover the upgraded
version.

The user name and the registration key is entered in the form shown
below. Note that this information must be entered exactly as in the
license agreement. The user name is case and "space" sensitive. Entering
incorrect information will terminate SEQtools immediately. You can
extended your license at www.seqgtools.dk or by sending an email to me.

SEQtools Registration

change registration information

=2 Get new reg, key

current version is 8.3.030

please enter wour name, institution and license number

LSEl MAre My Mame r
inskitution My Institution i \
reqgistration key 35-129-143-530-23517 'j
date of reqgistration  15-sep-2005 accept ik

Etm : J

4nl.4 user interaction

Seqtools has evolved in close association with its users. Numerous users
have contributed significantly to the program by suggesting new functions
to be included in the suite and - not least - by testing functions and
reporting the result to the author.

As SEQtools is maintained by a small organization there is a very short
distance between coding a program revision and the publication of the
update. This has the advantage that bug fixes are made available to the
users very rapidly, usually the same day the bug is reported.

The disadvantage of the frequent revisions is that you need to update the
program often. Each time SEQtools is opened it will contact the download
page on the web to check if an update is available. If a revision is
available you are informed as SEQtools loads.

It is strongly recommended that you update your SEQtools installation

when a new update is available. As the auto-update process does not
require reinstallation of SEQtools I believe that this is a minor
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inconvenience to ensure that you always work with a version of SEQtools

without known bugs or other problems.

anl.5 support - bug reports

You can find the latest additions and corrections to SEQtools on the

revision history section of the homepage. As the last resort write an email
to me describing the problem (please include as many details as possible)

and I will do my best to assist you.

It is also possible to submit a bug report directly from SEQtools. Look

under the help menu to load the bug report form.

Eu Bug Report

To facilitate identification of the bug, give a detailed description of the bug, if
possible including a descripkion af how the misbehaviour can be reproduced,

Full name: S\, Rasmussen
E-Mail address: swridseqtools,dk

segtools version:  8.3.030 C

Jg R Cancel Submit

Description of the inappropriate behaviour:

Dear seqgtools. ..
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2. SEQTOOLS INSTALLATION

N O

8.

w
1.1 complete setup file (including excel.exe)
.1.2 seqtools core setup file
1
1

.3 older versions of seqgtools
.4 reqistration and license

NMrwnver

. 2.2 auxiliary components

1 clustal

2 blastall, formatdb, bl2seq, blastclust, fastacmd
3 blastcl3

4 entrez

5 convert trace

.6 chromas
7

o

1

2

NOUAWNE

t-coffee

fuzznuc, fuzzpro, fuzztran
merger

how to associate external programs to segtools
2. 2.4.2 genedoc
3. 2.4.3 treeview
4. 2.4.4 chromas

. 2.5 verify the current SEQtools installation

2.5.1 installed components

2.5.2 updating seqgtools and external components
2.5.3 install/update external programs from segtools
2.5.4 install/update external programs manually
2.5.5
2.5.6

license and registration

Al ol

. 2.5. importing old seqgtools data
2.6 testing Internet access

. 2.7 system requirements

1. 2.7.1 computer
2. 2.7.2 dual monitor display
2.8 about firewalls

an2.1 download and setup seqtools ver. 8.3

2.1.1 Complete setup file (including excel.exe)

The complete setup file, seqtools83ex.msi, contains in addition to the
basic SEQtools application and the auxiliary and emboss components, ms
excel. After downloading the installation file (approximately 15 Mb)
double-click the seqtools83ex.msi file to install SEQtools.
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2.1.2 Seqtools core setup file

The core SEQtools setup file segtools83.msi contains all files necessary to
install SEQtools application without spreadsheet support (ms excel not
included). After downloading the setup file (approximately 10 Mb) double-
click the seqtools83.msi file to run the installation program.

2.1.3 Older versions of Seqtools

Seqtools is developed and tested on Windows 2000 and Windows XP
operating systems. Users not using either of these operating systems may
not be able to run SEQtools versions 8.2 or 8.3.

Version 8.0 of SEQtools can be installed using, segtoo/s80.msi (8.0.804)
and 8.2 using seqtools82c.msi (8.2.094).

Note, however, that none of these version are supported. You are of
course welcome to contact me in case you run into problems but do not
expect too much...

2.1.4 Registration and license

When you install SEQtools for the first time you automatically get a
students license which is valid for 60 days. When the students license
expires you can extend the license for a new 60 days period by renewing
the registration (version 8.0 and 8.2 only). You can continue renewing
your license for as long as you wish. Using ver. 8.3 requires a full license.

Note, however, that you cannot upgrade beyond the version number
covered by your license. In case you wish to upgrade to a newer version
of SEQtools you must first get a new license - even if the 60 day period
has not yet expired. You can read more about registration and licenses on
the registration page.

an2.2 auxiliary components

If you wish to update functions depending on NCBI support, trace file
processing and viewing and the functions using emboss programs, you
can do this by downloading the self-extracting auxiliary8.exe and
emboss8.exe files and install the components from the SEQtools
Help/SEQtools Configuration menu as described below.
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The auxiliary8.exe file contains the following programs:
2.2.1 Clustal

...is required for multi-sequence alignment. ClustalX is a stand-alone
program launched from SEQtools with the selected sequences as
parameters. ClustalW is a command line DOS program entirely controlled
by the SEQtools user interface. Version 1.83 of clustalx/w is included in
the auxiliary file available for downloading. The clustal programs were
written by:

- Toby Gibson EMBL, Heidelberg, Germany.

- Des Higgins UCC, Cork, Ireland.

- Julie Thompson IGBMC, Strasbourg, France.

- Francois Jeanmougin IGBMC, Strasbourg, France.

2.2.2 Blastall, Formatdb, bl2seq, Blastclust, Fastacmd

...are required for a number of tasks all depending on this collection of
utilities made available by NCBI. The tasks include creating and searching
local databases with the five blast programs, comparing sequences,
performing batch blast searches at Genebank etc. The current version of
the NCBI programs is 2.2.11.

2.2.3 Blastcl3

...is required for database searching on Genbank databases at NCBI. In
some cases there may be a problem if you are behind a firewall. Consult
the NCBI blastcl 3help file and/or your system administrator for advice.

2.2.4 Entrez

...i1s required for retrieval of sequence records and Medline entries from
Entrez

2.2.5 Convert_trace

...i1s required to extract and import chromatograms generated by the most
common auto-sequencers. In addition to convert_trace, the two dll's:
read.dll and zlib.dll are necessary for this function. Convert_trace is part
of the Staden package.

2.2.6 Chromas

...is required for viewing chromatogram files. Note that versions of
chromas earlier than 162 are freeware whilst newer versions require
registration and a license fee. Read more about chromas on the chromas
website.

14



2.2.7 t-Coffee

...is required for optimization of sequence alignments generated by
clustalw. Note that t-coffee is extremely greedy with respect to RAM
resources. If the amount of free RAM is insufficient t-coffee stalls and fails
to optimize the alignment. The auxiliary file contains version 1.37 of t-
coffee. Read more about t-coffee on the t-coffee website.

an2.3 emboss programs

gm'm The four Emboss programs interfaced with SEQtools are
Windows versions of selected programs from the Emboss package. The
programs are from the distribution made available by Andria Blavier and
include version 2.7.1-0.7, September 2004 of the package.

2.3.1 Fuzznuc, Fuzzpro, Fuzztran

...are required for nucleic acid pattern search, protein pattern search and
protein pattern search after translation - respectively.

2.3.2 Merger
...is required for merging two overlapping nucleotide sequences.

an2.4 interfaced programs

2.4.1 How to associate external programs to seqtools

To associate a 3rd party program to SEQtools open Preferences/General
Preferences/Launch Application, place the cursor on the first empty line of
the list, click Browse to find the location of the program you wish to
associate and click Enter to include the application in the list. As described
below GeneDoc and TreeView communicate directly with SEQtools while
other programs just opens when their name on the Launch menu is
clicked.

15



General Preferences

F

Backup Settings | Checksun Calculation I DS Direckary | Fooknates
Project Files I Colors and Fonts  §_ Launch Application I Launch URL I

Enkter the path and name of applications wou wish bo include in the
‘Launch' menu of the editar Form,

Browse |

Application file path Menu name

IC:'I,genednc'l,genech.exe IGenech

IC:'I,pr-:ugram files\rod page\treeview!treev32 exe ITree'-.-'iewSE

IC:'l,su:uftware.repu:usitu:ur';.f'l,vnti'l,'-.fntivw.exe I'-.-'r'-.IIT Wigmer

x|

Defaults | Cancel Accept

2.4.2 GeneDoc

GeneDoc is a powerful editor which allows you to manually edit

and add a wide range of attributes to multi-sequence alignments
generated by Clustal W. To make GeneDoc available to SEQtools

download the program from the GeneDoc homepage , run the
setup file and tell SEQtools where to find the genedoc exe-file as

described above.

2.4.3 TreeView

%{' TreeView is a simple program for displaying phylogenies on Windows

ul W N

0N O

To make TreeView available to SEQtools download the program from the

PCs. It has the following features:

Hennig86, NONA, MEGA, and ClustalW/X)

copying and saving
- print preview

one page

. - reads many different tree file formats (including NEXUS, PHYLIP,
. - supports standard the TrueType and Postscript fonts

. - supports native graphics file format (Windows metafile) for

. - can print multiple trees per page, and one tree over more than

. - has drag-and-drop facility for easy opening of files

. - includes access to Web-based online help
. - includes facilities for editing trees

TreeView homepage, run the setup file and tell SEQtools where to find the
exe-file as described above.
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2.4.4 Chromas

The interaction between SEQtools and Chromas is entirely handled by
SEQtools and does not require that Chromas is included in the Launch

menu as described above unless of course you wish to have direct access

to this application outside the SEQtools control.

It

Chromas version 223 is included in the
auxiliary8.exe file and the data transfer between

SEQtools and Chromas is automatically established
when the auxiliary programs are installed. Visit the

4w2.5 verify installation

2.5.1 Installed components

This form, Help/SEQtools Configuration lists currently installed auxiliary

Chromas homepage to read more

and emboss components and their file dates. Installed external supported

are listed in the lower part of the form. If items are missing they can be
downloaded and installed by clicking the "UPDATE now..." fields of the

form.

SEQtools - Installed Compaonents

SEQtools version 8.3 - build 026

seqtools update:

seqhonls33. exe
seqtools. hip

auxiliary programs:

blastall. exe
Formatdb, exe
Fastacmd. exe
blzseq.exe
blastclust, exe
blastcls. exe
cluskalwy, exe
clustaly, exe
chromas. exe
convert_trace.exe
k_coffes.exe

emboss programs:

MMErger, exe
Fuzznuc, exe
fuzzpro,exe
fuzztran.exe

external programs:

Genedoc

data from old seqtools folders:

UPDATE now...

14-sep-05
27-feb-05

UPDATE now...

05-jun-05
05-jun-05
05-jun-05
05-jun-05
05-jun-05
19-okt-04
12-jun-03
17-apr-03
15-okk-0z
05-noy-04
0Z2-apr-02

UPDATE now...

18-feb-04
18-feb-04
18-feb-04
18-feb-04

UPDATE now...

inskalled

IMPORT now...

close
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2.5.2 Updating seqtools and external components

Seqtools looks for new updates when you start the program and notifies
you if an update is available. New updates can be downloaded and

installed from Help/SEQtools Configuration. You have to exit and restart
SEQtools in order to install the updates when downloading is completed.

To manually update SEQtools or one of the auxiliary components simply

click the relevant UPDATE now... field on the form. Look at the download

page on the web for more details.

2.5.3 Install/update external programs from seqtools

After installing SEQtools start the program and click Help/SEQtools
Configuration... to display the current configuration of SEQtools. Then
simply click the relevant UPDATE now...field to download and install
auxiliary (or emboss) programs.

2.5.4 Install/update external programs manually

If this fails (for example because you are behind a firewall) it is possible

to carry out the installation/updating of auxiliary8 and emboss8 programs

manually:

o - download the auxiliary8.exe and emboss8.exe files from the
SEQtools download page

o - unzip the self-extracting files accepting the default destination
c:\~seqtools\ suggested by winzip

» - start SEQtools and accept to install auxiliary and emboss files from

a local folder
2.5.5 License and registration

WARNING - Replacing your current version of SEQtools with an update
not covered by your license will cause SEQtools to stop working. In this
event, use the registration form to get a new registration key allowing

you to use the update.

2.5.6 Importing old SEQtools data

In case you want SEQtools to search for existing data and components o
your hard disk from a previous installation, simply click the import user

n

data field. This will start a search/import facility copying old data to your

current data folders, default location: c:\windows folder\ST8_TEMP\
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#2m2.6 internet access

When SEQtools loads it checks whether or not a live connection to the
Internet can be detected. This check involves an attempt to connect to
the URL specified in the form shown below. The default URL is
www.google.com but can be altered if you prefer a different URL.

Internet Connection and Servers il

MCEBI Settings  Inkernet Conneckion Test LRL I

URL used ko tesk if an internet connection is available, &ny walid LRL
can be used {e.q., htkps v, ncki,nlm, nik, gow Eo verify thak NCET
i= alive). Default URL is "htkp: [/ fwes . google, com)™,

Ihttp:,l',l'www.gu:u:ugle.cnm,l‘

Check internet connection before each access atkempk o

Default LIRL |

Cancel I Accept |

4w2.7 system requirements

2.7.1 Computer

Seqtools is designed to run on 32bit Windows based PC's and it is not
possible to run the program on Macs, Unix, Linux and other non-Windows
operating systems. However, according to some users SEQtools runs fine
under Virtual PC on Macintosh.

Obviously the program runs more efficiently the more powerful the
computer is. A Pentium3 600 Mhz with 256 Mb RAM works well for small
projects, i.e., 1-500 sequences each of 500 bp. If you intend to work with
larger projects, it is a good idea to add more RAM to your PC. Currently
we are using a dual processor 2.8 Ghz Pentium IV equipped with 2 Gb
RAM.

If you have problems running SEQtools on your PC let me try to help you.

Write an email with as many details as possible describing the nature of
the problem.
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2.7.2 Dual monitor display

With a large number of forms SEQtools benefits from computers set up to
use two monitors. It is a major advantage when analyzing sequences with
SEQtools to split the tasks on two separate monitors. Both Win2000 and
WindowsXP operating systems handle this smoothly without requiring
additional drivers - except an extra screen card.

Display Properties ﬂﬂ

Backgrnundl Screen Sa'-.ferl .ﬂ.ppearancel Weh I Effects Seftings |

Dirag the monitor icons to match the physical arrangement of wour monitors.

Dizplay:

|2. Synchaster 1765 (M1 725(M]. Synckdaster Maagic 51 715[M]/C1 j
Colors Screen area
[ True Color (32 bit =] | | tese More
N | T 1280 by 1024 pixels

¥ | Lze this device az the primarny momitor.

¥ | Extend mywindows desktop anbo this menitar.

Identify | Troublezhoot. . | Advanced... |

] I Cancel | a1 |

4n2.8 firewalls

Firewalls installed on local servers may in some cases prevent SEQtools
from communicating with external resources such as the NCBI blast
server. While I will try to assist you as much as I can, it often turns out
that such problems are very difficult to solve. The NCBI blastcl3 help file
may be helpful in setting up the communication between SEQtools and
NCBI programs through a firewall.
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3. SEQTOOLS FEATURES

This page contains a number of general topics which could not
conveniently be included under any of menu item title captions. In many
cases more detailed/supplementary descriptions are found in one or more
of the following pages.

1. 3.1 organization of the user manual

1. 3.1.1 introduction
2. 3.1.2 organization of the manual
3. 3.1.3 how to use the manual
4, 3.1.4 user comments
2. 3.2 the dos folder

1. 3.2.1 moving the dos folder to a new location
2. 3.2.2 components located in the dos folder
. 3.3 command line options
. 3.4 data files (restriction enzymes, codon usage tables)
1. 3.4.1 restriction enzyme data files
2. 3.4.2 convert gcg data file to seqtools format
3. 3.4.3 codon usage tables

5. 3.5 the main seqtools editor

5
6. 3.6 project types
nucleotide / trace file projects

. 3.6.1
. 3.6.2 protein projects
. 3.6.3 primer projects
. 3.6.4 conversion of projects
7. 3. work ing with projects
. 3.7.1 create projects
. 3.7.2
. 3.7.3
out
. 3.
. 3.
e

W

modify projects
save / export projects
8. 3.8 ab ut sequence names
8.1 normal sequence name
8.2 long sequence nhame
9. 3.9 setting user preferences
10. 3.10 sequence annotation (user comments, blast data)
1. 3.1.1 auto-annotation
2. 3.1.2 user annotation
3.

11. 11 batch operations
12. 3.12 file types (recognized and/or created by seqtools)

13. 3.13 application files and folders (created and maintained
by seqtools)
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a»3.1 organization of the user manual

3.1.1 Introduction

This major revision of the seqtools manual comprise a complete
reorganization and rewriting of most topics of the manual including new
screen shots of all seqtools forms. A long time has passed since the first
version of the seqtools user manual was written. Since then a number of
minor revisions have been made to the user manual in an attempt to
cover new additions and modifications to the program. However, despite
these efforts the application and its documentation now has diverged to
an extent where major parts of the manual described features no longer
relevant - and failed to mention important additions to seqtools.

As it is not nearly as interesting to write documentation as it is to build
new facilities for the application this major revision has been postponed
for a long time. The current manual was written February 2005 and
hopefully will last for some time.

3.1.2 Organization of the manual

Apart from the first three sections (1. Introduction, 2. Installation, 3.
Features) and the last section (16. Primer) of the manual, the description
of the various seqtools functions and facilities strictly follows the menu
structure of the main editor form (section 3.5 below). This may not be the
most optimal arrangement for the user, but hopefully makes it easier for
me to keep the manual up-to-date in the future.

3.1.3 How to use the manual

Access to topics covered by the manual is by menu item caption of the
main seqtools editor form. This retrieves in most cases a single page
containing descriptions of all sub-topics included under the main topic. In
some cases additional pages were necessary to cover special items which
could not conveniently be contained on a single page.

The disadvantage of this organization is that finding documentation to
items not immediately identifiable by the menu or sub-menu caption is
difficult. In such cases the context sensitive help may help guiding you
towards the relevant section of the user manual.

3.1.4 User comments
In case you find that this manual insufficient you are welcome to contact

me with criticism and preferably with constructive suggestions for
improvements.
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#2n3.2 the dos folder

A number of SEQtools functions uses command line dos programs. To
avoid problems with the length of file paths (many dos programs are
unable to handle file paths unless they follow the old 8+3 syntax) all such
programs and associated components reside in a special SEQtools folder
on the c drive under the folder containing the operating system (WINNT,
Windows): C:\WindowsFolder\ST8_TEMP.

When SEQtools starts it checks whether all necessary external
components are available in this folder. If components are missing the
user is warned and encouraged to download the missing components. The
components are contained in two self extracting compressed files,
auxiliary8.exe and emboss8.exe.

When you install the full SEQtools packages you automatically install also
these components. New updates of the auxiliary and emboss programs
and be downloaded and installed without re-installing SEQtools. Use the
functions under the Help/SEQtools Configuration menu to perform this
task.

3.2.1 Moving the dos folder to a new location

It is possible - but not recommended - to move the SEQtools dos folder to
a different location. If you prefer the dos folder to be located in a different
location use the Preferences/General Preferences/DOS Directory to choose
a new location. Click Accept to copy the entire content of the ST8_TEMP
folder to the new location. Note that the new path must follow the
standard dos syntax (8+3) to pass the verification routine before the new
path is accepted.
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General Preferences x|

Enker a new full path ko the segtools OS5 Folder, STS_TEMP, Maoke that
the length of Folder and sub folder names are limited to & charackers,
Click. Defaulk ko rekurn ko khe defaulk ackive DOS Faolder path,

Active SECQtools D05 Folder - STE_TEMP:

IC:'I,WINNT'I,STB_TEMF"I,

Default I Arccepk | |

Cancel | Accept |

3.2.2 Components located in the dos folder

The following sub-folders and files must present in the SEQtools dos

folder:

\ST8_TEMP\data\ *.*

\ST8_TEMP\DB\ *.*

\ST8_TEMP\EMBOSS\...

\ST8_TEMP\TMP\ *.*

\ST8_TEMP\ *.*

Contains the 26 NCBI data files required
by the different NCBI programs

Contains local databases created by
formatdb. Each local database consist of 5
files all with the sane name but with
different extensions

Includes two sub-folders: acd containing
four acd files and data containing five data
files required by emboss programs

Contains temporary files created by
different SEQtools functions. The TMP
folder is cleared when SEQtools closes

Contains executables and dll's for a
number of components used by SEQtools

an3.3 command line options

SEQtools creates and saves a specific ini-file for each instance of the
program. This implies that you can create pre-defined instances of the
program for different sequence types. Note that you must create a new

icon on your desk

top with the instance parameter (/I=NN) before you open the SEQtools
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instance to set the preferences for the instance.

Proceed as follows: Create a new SEQtools icon on your desktop. Right-
click the icon to display the Windows pop-up menu. Left-click the
Properties line of the pop-up menu and edit the load path for the program
as described below. Then launch the SEQtools instance, set the
preferences and exit SEQtools to save the ini-file associated with the new
instance.

valid command line parameters:

1. SEQtools instance number (/I= (00 - 99)
2. full path to sequence file to load when SEQtools opens

examples:

set project type

c:\app.folder\seqtools83.exe /I=00 (main instance, default)
c:\app.folder\seqtools83.exe /I=01 (nucleotide project)
c:\app.folder\seqtools83.exe /I=02 (protein project)
c:\app.folder\seqtools83.exe /I=03 (primer project)

load specified file

c:\app.folder\seqtools83.exe c:\mydir\myfolder\my_sequence.seq /I=05
c:\app.folder\seqtools83.exe c:\mydir\myfolder\my_project.fms /I=10
c:\app.folder\seqtools83.exe c:\mydir\myfolder\my_protein.seq /I=15
c:\app.folder\seqtools83.exe c:\mydir\myfolder\my_primer.seq /I1=20
c:\app.folder\seqtools83.exe c:\mydir\myfolder\my_project.plp /I=25

#an3.4 data files

Seqtools uses two types of data files: restriction enzyme data files and
codon usage table files. When SEQtools is installed four restriction
enzyme files and four codon usage files are included in the installation.
The Data files are located in the main application folder in the ...\Program
Files\seqgtools 8.3\DataFiles\EnzymeFiles\ and the ...\Program
Files\segtools 8.3\DataFiles\CodonFiles\ sub-folders. Seqtools uses its
own file format and both file types must thus be processed before they
can be used in the program as described below.

3.4.1 Restriction enzyme data files

Updated restriction enzyme data files can be downloaded from ReBase. In
addition to enzyme data files, the ReBase homepage contains a very useful
search function which allows you to search their data base with the name of an
enzyme or with a recognition pattern. Visit the ReBase homepage to download
the restriction enzyme data file in GCG format.

ASE
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3.4.2 Convert gcg data files to seqtools format?

Seqtools uses a slightly different enzyme data file format than the GCG program so it is
necessary to use Tools/Conversion Functions/Convert GCG Restriction Enzyme File... to
convert the file format so that the data file can be used by SEQtools as illustrated by the three
screen shots below:

Convert GCG enzym.dat ko SEQtools x|

File

Reformatting iz completed and the filez zaved in

C:haq sourcetsegtonlz. zourcehD ataFileshE nzymeFilesh
252 unigue enzymes are saved as gog_unig.dat

428 igozchizomeres are saved az gog_izoz. dat

677 enzymes comprising the complete list are saved az gog_all. dat

The data file was converted  25-Feb-2005

3.4.3 Codon usage tables

Codon usage tables can be obtained from a number of sources for
example from the Japanese Kazusa DNA Research Institute/Codon Usage
Database. Remember to specify a GCG like style. The easiest way is to
save the table directly from the Internet browser window as a plain text
file with the extension *.cod in the folder ...\Program Files\seqtools
8.3\DataFiles\CodonFiles\mycodons.cod. Note that some browsers adds a
*.txt extension to the file in addition to the *.cod extension you typed
(...myfile.cod.txt). To avoid this enclose the filename+extension in quotes
before saving from the browser.
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[ codon usage table: HOMO_SAPIENS.COD =10 x|
File Current Main Build Info Preferences Help
Mew Codon Usage Table i T g ~
Cpen Codon Usage Table (*.cut, *.cod).., Chrl+o n table SIS e
save Table L TTG 122 3 4GT 147
&1l . Br .
Save Table As... ZEr+S TTA 077 AGC 233
Export Codon File, GCG Format (¥, cod) LTG - 380 TCG 035
CTA 085 TCA 154
Copy bo Clipboard ZErlC CTT L1258 TCT .183
} CTC 199 TCC 223
Print Text ChrP Phe TTT . 450 Trp TGG 1.000
Exit TTC . 550 Twr TAT L A36
Pro CCIz 111 TAC . 564
CEC .190 CAaC . 5893 CCA L2702 Val TG .455
Azn ART . 454 Ile ATAH 185 CCT . a80 GTa 124
LAC .o ATT . 347 CCC . 3368 GTT 151
Asp GAT LAE0 ATC 468 Thr ACG .1log GTC L 240
GAC . 540 Lvs AAG .bB3 ACH . 286 End TGA LB12
Cys TGT . 450 LD . 437 ACT . 238 TAG 175
TG 550 HMet ATE 1.000 ACC 11 Thd 214
|C|:u:||:|n frequency in codon usage table homo_sapiens,cod Impiork |

4»3.5 the main seqtools editor

Below is a screen shot of the main SEQtools editor. The form includes of a

sequence panel, a sequence list (right clicking the sequence list toggles

between a sorted list, a project order list. Pressing <F5> lists the matches

from a local blast search). In the lower part are two info fields, a
goto/bookmark field, an editable sequence name field and command
buttons for an extended sequence list, the sequence header,
chromatogram display and navigation buttons. The Update button
reformats the sequence after editing.

Parking the cursor over the upper info field and holding down the right
mouse button retrieves blast information for the displayed sequence (if
the information is available). The vertical panel to the right contains
shortcuts to a number of commonly used functions.
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H MAIN - Yeast sample sequences 10l =l
File Edit Translate Search Retrieve Compare Analvse Header Project Launch Tools  Special  Wwsw  Preferences  Help
1 TAACACACTA COTCAACAAC TTCAACCAEAL ATACTCATCT AATTAGTCALA DTA&O-001,5E0) E
51 TCAGAAMAAARM TEEEOGCCAT GEACSETTCTEA TOCCGEAAAAT CTEEAGTTLT glgg:ggggg
101 TEToECEAT GATSTCTTEA AGCTTTTOCA ATATECAALD SACCATALCST @
151 TTECEATCCC AGCTATCAAT GTTACATCTT CATCCACTET AGTAGCATCA }(
201 TTAGAGZCTE CCOCSTCATEC TAAASCTOCT ATTETCOOTOC AMATCETCECA -
251 AGETEECGCEA GCCTACTTTE CTEELAAGEHG TETTGECALAC GETGEECAAG M
301 AGCETOTATC GOTEETEELA TTECTEETEC TCACTACATT CGCECTATTE  EEIEUER e |
351 CACCTECOTAE ToEETATOCCC STTATOCTAD ACACASL DT60-011,5E0 %

DTA0-012,5E0) —

DTE0-013,5EQ ey

DTa0-014,5EC)

DTa0-015,5EC) E

DTa0-016,5E0) —

DT60-017.5EQ F

DTa0-015,5EC) _

DT&0-019,5EQ) =

DTa0-020,5E0 =

DTa0-021,5EC) =

DTa0-022,5EC) o

DTE0-023.5E0) 5E

DTa0-024,5EC)

DTE0-025,5EQ hd| %
|53quence name:  119CO10R.SEQ (durmmy.Friz) S || /‘l | 16 Update |
|dt60-016.5e60 WS 387bp  chk&7927  File 16.0F 246 |DTé0-016,5EQ = | B ik | ] ]

|DN.0. project |Main instance = 00 |Backup Inkerval =0 |Case=Mixed |Mnde=Number |50rted=FaIse i

an3.6 SEQTOOLS project types

Before you create a new SEQtools project you need to decide which type
of sequences you wish the project to contain. In cases where you load a
project which is previously generated and saved from SEQtools, the
SEQtools auto-detects the project type from the first sequences in the
selection and sets editor options accordingly.

It is not possible to mix nucleotide, protein or primer sequences in the
same project. If you which to work with different sequence types
simultaneously, open separate instances of SEQtools - one for each
sequence type and use copy/paste to transfer sequences of the same type
between the separate instances of SEQtools.

3.6.1 Nucleotide / trace projects

This project is restricted to include nucleotide sequences. If protein
sequences are generated by translation of nucleotide sequences the
protein sequences do not become part of the project when the project is
saved.

Extracted trace files (chromatograms from auto sequencers) require a
nucleotide project. If you create a new project exclusively consisting of
trace files SEQtools auto-detects the project type and create a trace
project. A trace project is similar to a normal nucleotide project. You can
add more normal sequences and new trace files to a trace project and
save the entire mixed project by one of the four methods described
below.
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The original trace file is not modified by being loaded and saved from
SEQtools. Instead an association/link is created between the extracted,
normal SEQtools version of the trace sequence and the original trace file.
Provided that the path to original trace file is not changed the
chromatogram can be retrieved and displayed by clicking the trace icon
on the main editor form.

If you attempt to load a non-nucleotide sequence into a nucleotide project
you are warhed before SEQtools cancels the load operation.

3.6.2 Protein projects

This project type is limited to protein sequences. If you attempt to load a
non-protein sequence into a protein project you are warned before
SEQtools cancels the load operation.

The project type is auto-detected by SEQtools based on the first sequence
in the load selection or a multi-sequence file.

3.6.3 Primer projects

This project type only holds primer sequences. If you attempt to load a
non-primer sequence into a primer project you are warned before
SEQtools cancels the load operation.

3.6.4 Conversion of projects

It is possible to convert primer projects to nucleotide projects and vice
versa. This option is useful if you for example want to perform a blast
search at Genbank with a collection of primer sequences.

Note, however, that due to the different structure of sequence and primer
headers converting a nucleotide project to a primer project - and saving
the project as a primer project will lead to irreversible loss of all
information contained in the original sequence headers.

The fact that several symbols (brackets, IUB symbols) which are allowed
for primer sequences but not in normal nucleotide sequences implies that
the conversion option should be used with caution, especially when
converting normal sequences to primers and primers with degenerate
positions to sequences.
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an3.7 Working with projects

3.7.1 Create projects

A SEQtools project is automatically created when you load a collection of
sequences into the program. This can either be done by navigating to a
specific folder and selecting one or more sequence file, by loading a muilti-
sequence file or by creating an empty sequence file and entering the
sequence by manually typing or by copy/paste.

3.7.2 Modify projects

It is possible to add more sequences to an existing project by importing
multiple single sequences, multi-sequence files or by creating new
sequences manually. New sequences added to a project are appended to
the sequences already included in the project.

Sequences can also be removed from the project by selecting the
sequences to be removed from the project in the sequence list and click
the remove icon. Note that removed sequences remain on the hard drive,
i.e., are NOT deleted but only excluded from the project.

With this facility it is for example possible to perform a database search
with all sequences contained in a given project - and remove sequences
with matches worse than a specified expect value.

3.7.3 Save/export projects
Sequences can be saved/exported in three different ways:

- as single sequences,

e - as a multi-sequence file in fasta or SEQtools format

- as a so called pfp file which is a list containing the full path from
which the sequences in the project were imported or

- a psp file which also consist of a path list, but in this case the
save-path for all project files.

The latter option is not enabled until the project is saved as single files.

Note for the pfp and psp save methods that changing the physical location
of the sequence files on the hard disk after the pfp and psp file are
generated will prevent these sequence files from being loaded from the
pfp and psp path-list file.
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#23.8 About sequence names

3.8.1 Normal sequence name - Most of the functions related to
handling multiple sequences in SEQtools were developed during a small
EST project carried out at the Carlsberg Laboratory. The purpose of the
project was aimed at obtaining information about the Blumeria (mildew)
genome and gene expression to better understand the interaction
between the obligate plant parasite and its host, barley.

All the clones from the cDNA libraries used in the analysis were
sequenced twice, with an F (forward) primer and with a R (reverse)
primer. The 5' sequences of the insert were used for database searching
for homology in public data bases while the 3' (polyA) sequences were
used to create links to SAGE profiles generated from the same
developmental stages.

The insert lengths of the cDNA libraries were rather short (only very few
were full length ORFs) which turned out to be an advantage when
searching the international databases. It also implied that in many cases
the F and R sequence overlapped and could be replaced by the merged,
complete sequence of a particular insert. This feature of the libraries
allowed us to replace the F and R sequences by their merged sequence
which both improved the quality of the sequence and reduced the number
of sequences in the Blumeria database.

In cases where the F and R sequence of a clone/insert did not overlap,
i.e., where sequence information was not available to link F and R
sequences from the same clone, the file name was used instead as a link
between corresponding F and R sequences of the same insert. Obviously
this requires that files / clones must be named consistently as described
below.

In order to keep track of the F and R sequences originating from the same
insert/clone, all sequences were named using -F, -R and -M to indicate
the 5', 3' and merged sequence.

3.8.2 Long sequence name - Loading a new sequence with a long, non-
DOS, file name into SEQtools automatically transfers the long file name
into the Long name variable of SEQtools.

For new sequences which have not previously been formatted by
SEQtools, a Long name is automatically created consisting of the file
name followed by the number symbol (#) and a random 8-digit number
(e.g. CO0018-F #47382957). The Long Sequence name cannot be
changes by the user.
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#23.9 Setting user preferences

There is a number of options for the user to customize the appearance
and behavior of SEQtools through extensive preference facilities.

" General 5 ettings...

2% Project Seftings...

Faorm Behaviour Settings. ..
Drezcription Line Format Settings...

Chromatogram Import S ettings. ..

MCEI Settings, Firewall. ..

Internet Connection and Server Settings...

3|2 E | =Em

Compoze Search Data File...

=
=
=

@

Log &nd [ni-File Wiewer. .

Application Color Coding

These options are described in details under the Preference menu item. At
this point it suffice to briefly mention which aspects of SEQtools behavior
that are adjustable by preference settings.

General settings

Project settings

Form behavior settings

Description line format

Chromatogram import
settings

NCBI inifile settings and
editor

Internet connection and
servers

Compose search data file
Log and Ini-file viewer:

Project files, Colors and fonts, Launch
applications, Launch URLs, Backup settings,
Checksum calculation, DOS folder location,
Footnotes.

Trace file folder, Global timeout, Project blast
settings, Project title, User data, Sequence
format, Color patterns, Header

Main editor, Header forms, Blast forms,
Compare forms, Tools, Translate, Primer
forms, Special function forms

General settings, Left-trim lines, Right-trim
lines, Replace lines

Basecallers, Preset options, Trimming, N-
threshold, Gap-quality

Inifile settings for blast searches
NCBI settings, Internet connection test URL
Predefined groups, User defined groups

Ini-files for multiple instances of SEQtools,
Log-file for several batch functions
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Application color coding Assign color schemes to multiple instances of
SEQtools

#n3.10 sequence annotation

3.10.1 Auto-annotation

Seqtools includes various methods of auto-annotating sequences. The
most powerful ones are the batch blast functions which allows you to
perform unattended blast searches at NCBI/Genbank with a large number
of sequences. Depending of your pc you can load 10 - 20.000 sequences
into a single project and perform batch blast search on them all. Seqtools
stores this information in the sequence header associated with each
sequence.

Seqtools contains advanced facilities for handling and displaying this
information. It is possible to select a particular blast search and list or
display this information excluding/hiding results from other search results
stored in the sequence header. As all information is stored in the RAM
memory of your pc processing large amount of sequences requires quite a
lot of RAM.

Information stored in sequence headers can be search in a number of
ways making this a very flexible system. You can read more about this in
the special Header section of this manual

3.10.2 User annotation

It is possible to manually enter your own comments and copy/paste
external information into sequence headers. This, however, must be done
sequence-by-sequence.

#n3.11 batch operations

One of the strong features of SEQtools is the facilities for performing
batch operations. A number of tasks such as changing sequence names
and performing blast searches locally or on databases at Genbank can be
performed without user intervention. Some users have reported
successful batch analysis of as many as 30,000 est sequences in a single
job running over several days.

The fact that you can launch several concurrent instances of seqtools
makes it possible for example to run large blast search jobs at genbank
while performing other analyses with a different instance of seqtools.

You can even run parallel batch search jobs at genbank with separate

instances of seqtools. Seqgtools only uses very few pc resources for
processing and storing search results as they arrive from ncbi. The auto-
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save function of the batch blast function reduces the risk of loosing data
in case of pc crashes during a search job.

an3.12 seqtools file types

Seqtools uses a number of different file types, some of them for saving
various types of data others for importing data. The table below lists the
extension of file types recognized or created by SEQtools.

ALN, PIR, PHY, MSF

DAT, SDF, GCG

PLP, PSP

FOF

TXT, RTF, LST, RPT, LOG, TAB

SEQ, DNA, PRO

CUT, COD

FMS, FMZ, TMS, MSF, DMS,
FAS, FSA, GB, LGF, GBK, GCG,
MBL, FMS

B!l, BA!, BAK

TPL, ESF

STF, PTF, DTF, MTF, SMF, CGI,
DT

SGD, MCA

OOF, COF, MSG
BMP, WMF
MTP, MPF, IGF, IMG

Output files from sequence alignment with
Clustalw.

Restriction enzyme and user created
search data files.

Project path files, used to store the full
paths for all files in a project for reloading
the complete project or a sub-group of the
project.

File of files. Includes a list including the
names of all sequences included in the
project.

Various ASCII files containing sequence
lists, reports, logs etc.

General extensions for DNA or protein
sequence files.

Codon usage tables, SEQtools and GCG
format.

Various types of multi-sequence files.

Backup files from timed project auto-
backups.

Template and complete submission file for
transfer of EST sequences to Genbank.

Extensions used in SAGE related functions.

Extensions used for files created by EST
clustering functions.

Primer mail order files.
Image files.
Microtiter plate index, Micro array project

34



file, Imagene GenelD file

an3.13 Application files and folders created and managed by

seqtools
\windows\NCBI.ini
\app\ST8##.INI

\app\ST8_instances.dat

\app\BackupData\

\app\DataFiles\CodonFiles\ *.*
\app\DataFiles\EnzymeFiles\ *.*

\app\DataFiles\genbank_databases.dat

\app\UserData\NNN\ *.*

Ini-file for blast programs.

Ini-file for instance ## of
SEQtools. Contains all user
preferences for instance ##.
Each instance (maximum
number of open instances of
SEQtools is 99) has its own set
of preferences.

Seqtools session dat-file. Keeps
track of open instances of
SEQtools.

Contains timed backup files for
open / active projects. Each
instance of SEQtools has its
own timed backup file.

Codon usage tables.

Contains all restriction enzyme
data files.

Contains a list of available
Genbank databases for
advanced batch database
searching at Genbank.

Auto-generated default folders
for storing various data:

_array
_blast
_cluster
_database
_default
_genbank
_multiseq
_primer
_protein
_psdfiles
_sage
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4. SEQTOOLS MENUS

This page contains a brief summary of the functions grouped under each
of the 15 menu titles for nucleotide projects. The menu layout is slightly
different for protein projects and more so for primer projects. Some menu
items are not displayed when seqtools is opened for handling protein and
primer sequences. The manual contains a separate page, primer
functions, describing specific facilities related to primer design and
ordering. The differences in menu layout are smaller for protein projects
and are not treated separately.

.1 file menu
.2 edit menu

.3 translate menu

.4 search menu
retrieve menu

4.6 compare menu
4.7 analyze menu
4.8 header menu

4.9 project menu

LONOUN R WM
I
w

10. 4.10 launch menu

11. 4.11 tools menu

12. 4.12 special menu

13. 4.13 www menu

14, 4.14 preferences menu
15. 4.15 help menu

and.1 file menu

Cloze Current Project

Open Sequence Files
Open Exizting Project...

Enter Sequences Manually

Add Recent Project Or Sequence

W YV R

Add Files Ta Project...

Add Empty File To Project Chil+E

o

Corveert Project Type

Remowve Sequence From Project  Chil+d

Save ar Export Files. ..

Save Current Sequence. .

Printer Setup...

Print... Chrl+F

B0 || %

E-Mail Current Seguence...

E st

The File menu contains a number of
facilities for creating and modifying
projects. With these functions you can
select sequences to be included in a
project, add more sequences to an existing
project or remove selected sequences from
a project.

Sequences can either be loaded as
collections of single sequence files, as
multi-sequence files or a mixture of both.
Seqtools examines each file to be loaded to
see if it contains a single sequence or is a
multi-sequence file.

If you need to enter sequences manually or

by copy/paste it is necessary first to create
an empty file to hold the sequence.
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Multi-sequence files can either contain the complete sequence and
annotation for each sequence in the multi-sequence file or be a list (a plp-
file / psp-file) of file-paths to each sequence file.

In the first case all project files must be located in the same folder while
in case of plp-files / psp-files the file paths can point to sequence files
located in different folders.

The save and export facilities allow you to save / export sequence files in
the most common sequence formats.

and4.2 edit menu

The Edit menu includes functions related to

K3 Unda CikZ2 | sequence editing in the broadest sense.
tu| Eede
BE Numbering » | With these functions you can edit sequence

names and numbering, remove vector parts of
BE Mames » | raw sequences generated by auto-sequencers
(Trim Raw Sequences...), convert one or more

+% Complement k .
sequences to their complementary sequence
% Trim Raw Sequences... and remove sequences from the project based
B Edit Project Composition... on sequence quality (Edit Project
Composition...).
gh Cut P )
Copy Most of the functions for sequence editing
it apply to nucleotide sequences and are not
Il ShowChiemategram..  CukF1z | Visible when seqtools is in protein mode.

and4.3 translate menu

The Translate menu contains a number of

O Translste Specified Frame——— » | 4o for translating nucleotide sequences into
& FindInAll Frames » | protein. In addition it allows you to rapidly find
the longest open reading frame or the longest
G2 Translate Forward Frames Ctl+T | stretch without stop codons in an unknown
nucleotide sequence.

+% Back-Translate Peptide...

(%' Create Protein Files... If a protein sequence is displayed you can back-

translate it into a nucleotide sequence if you
provide information about the expected codon usage in the form of a
codon usage table either retrieved from a web resource or created by
yourself.
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As for the Edit menu above, most of the Translate functions apply to
nucleotide sequences and are not visible when seqtools is in protein
mode.

iand.4 search menu
@& with Data Files * | The Search menu includes a number of advanced

options for searching with your nucleotide or protein
sequences.

@k with User Queny L

M8 Elast Batch Search #

The functions range from trivial searching your
sequence with a query string to unattended batch blast
searching all sequences in the project against Genbank
84 Vitual Headers.. or against a local sequence database created by
yourself.

M Find InSequence P
% Find In Project ’

In addition you may look for repeats, introns and similar/identical
sequences in the project.

Some of these functions uses programs included in the Emboss collection
others depend on the NCBI program collection.

Batch searching Genbank requires an Internet connection.

and.5 retrieve menu

& Auto-Annotate Project. . Shift+F7 The Retr/eve menu II’!C|UC|€S various
& Mew Project From Genbank Recaords. .. functions for annotating yo_u_r
sequences and for auto-editing already

ik Comvert GenBank AC Ta GI... - )
existing annotation.

M Entrez...
T Locus Link... With these functions you can retrieve
the complete annotation from Genbank
if your sequences are only identified by
their Genbank accession number.

'FE"T Impart &nnotation Frorm M5 -File...

Or you can automatically create a new project consisting of the Genbank
sequences with the best match from a blast search on Genbank with your
own sequences.

and.6 compare menu

fae S equences, General.. The Compare menu comprises several
Sequences, Dot Plat... functions for comparison and/or alignment
= Blast Two-Sequence... of two or more sequences.

OIT Clustal .

The functions include two-sequence

[LUST P i i i
% Clustal .. comparison, multi-sequence alignment with

=4 Sequence Merge Editar...

EiE0ss Merge Sequences. Emboss Function...

38

. ;
=, Clustering...




ClustalW or ClustalX, the former option with optional post-processing of
the alignment with t-coffee.

The Compare menu furthermore contains two functions for multi-
sequence merging, one based on the Emboss program the other a simple
multi-sequence editor.

Finally, this menu includes functions for sequence clustering based on
different methods.

and.7 analyze menu

Pratein Propeties The Analyze menu lists three functions which
enables you to view basic properties of a displayed
2 Base Composion CikE | protein sequence, the base composition of a
nucleotide sequence and the codon usage of a
nucleotide sequence.

%% Codon Usage.. F8

ATC

The latter function furthermore enables you to create a new codon usage
table and to include the codon usage of the currently displayed nucleotide
sequence in this - or an already existing - codon usage table.

4»4.8 header menu

Bl Sequence Header... Different options related to handling
sequence annotation is collected under
the Header menu. This includes display of
3E Compose Displayed Header... cuen | the items currently selected as the virtual
M Uzer Comments, Current Sequence.. Chilell header/ options for dlsplaylng the result
of local multi-database searches and a
form enabling you to enter your personal comments to the sequence.

@ Analyze MOB Header Data...

Finally, the "Compose Displayed Header..." option allows you to select
items of the complete annotation to be included in the virtual header.

é04.9 project menu

The Project menu includes functions and
options related to the handling of the
sequences contained in the current

Project File Lists » | project.

Edit Froject Compozitian...

b g

terge Project Sequences...

Project Statiztics

=

With these functions you can create lists of
sequence names and file paths, merge
Sequence List cukL | overlapping forward and reverse
sequences from the same insert, calculate

Find |dentical Sequences In Project
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project statistics, find (and remove) duplicate sequences in the project
(irrespectively of the sequence names) and display a list of the sequences
contained in the project.

The latter function is quite elaborate enabling you to include selected
information from the current virtual with extensive options for formatting
the displayed sequence list.

and.10 launch menu

™ Genedoc The Launch menu contains up-to five third party programs

™1 Iconedi selected from the "General Preferences...".
™ Picaza2
™ ‘Wwinhex Two external programs (GeneDoc and TreeView) are

| Motepad recognized by seqtools and can be accessed from the
— ClustalW alignment result form. T-coffee mentioned

above under the Compare menu is also accessed from the ClustalW result
form but do not have a user interface. This program is included in the
seqtools installation and need not be installed separately via "General
Preferences...".

and.11 tools menu

A Translators » | Various functions and facilities have been collected
under the Tools menu. These include a codon-

& Conversion Functions —— » | 3ming acid translator, a IUB symbol translator and
By MuliSequence Functions » | three converters (GCG restriction enzyme file ->
seqtools format, project -> search database,

3% File Tools * | Genbank accession numbers -> GI numbers).

E ditars »

The menu also includes several tools for multi-

3% Calculators * | sequence handling (building of local databases,
batch-editing of sequence annotation, building new
projects from Genbank records). Among the "File
Tools" are various facilities for viewing, searching
and creating different file types.

P Create Files J

The "Editors" include options to customize restriction enzyme search
datafiles and to compose/edit FastA definition lines for multi-sequence
files.

Finally, the "Create Files" item covers functions for submission of EST
sequences to Genbank and a multi-sequence annotation parser.
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and.12 special menu

== SAGE Programs » | The Special menu contains a number of
functions and facilities for handling and

2 s ks *| processing data for SAGE (serial analysis of

E} Multi-Record Test File Parser... gene expression) and for oligo-nucleotide based

and.13 www menu

ceeceecEEHEHEHA

MCEI, Blazst Search

MCEI, Entrez, Mucleotide

MCEI, Batch Entrez, Mucleatide

MCEI, Locus Link:

Gene Expreszion Omnibuz

Enzembl, Sanger

K.EGG Pathway D atabase

MGANgn, cOMA Alignment On Genome
PromoSer, Retrieval of Promoter Sequences

Sew'eR [Sequence analyziz, Web Rezources)

micro-array analysis of gene expression.

The WWW menu is a list of URL to
selected resources on the Internet.

You can customize the list from the
"General Preferences..." form. The list
holds up-to ten URL's.

Genbank resources are indicated by
NCBI-icons and others by globe-icons.

and.14 preferences menu

Tl

el

=
=
-

General Settings...

Project Settings...

Faorm Behaviour Settings. ..
Drezcription Line Format Settings...

Chromatogram Import S ettings. ..

MCEI Settings, Firewall. ..

Internet Connection and Server Settings...

9|2 H | =

=
=
=

Compoze Search Data File...

@

Log &nd [ni-File Wiewer. .

Application Color Coding

The Preferences menu includes a series of
forms containing options for customizing
the behavior and appearance of seqtools.
Most of the menu items are self-
explanatory, other more obscure. Among
the latter category is the "Form Behavior
Settings..." which enables you to decide if
a given seqtools form should always stay
on-top of other form on your desktop.

In some cases the "NCBI Settings,
Firewall..." are important to establish an
Internet connection through a local
firewall.

The "Application Color Coding" allow you to color code different instances
(one instance in primer mode, a second in DNA mode and perhaps a third
instance running in protein mode) of seqtools running simultaneously on
your pc to facilitate identifying each instance of seqtools.

It is highly advisable to invest in a second monitor if you are using
seqgtools regularly, especially when you run several instances of the
program simultaneously.
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and.15 help menu

@& Search For Help On...

"o How To... 2

T2 Regiztration L4

@ SEQtool: Homepage ]

& SEQtools Web Manual...

Animated Demos, Yiewlets ¥

“e  SEQtools Configuration...

"o About SECQtools...

# Pozt Bug Repaort. ..

The Help menu contains both different help items,
options for registering seqtools (entering the
registration key in the program as well as on-line
renewing your registration) and a form listing the
current seqtools configuration (file dates and
installed auxiliary components) and program
update options.

You also find a form for reporting bugs on the help
menu.

The "Animated Demos, Viewlets..." menu item
only contains two animated sequences illustrating
program basics. It has been my intension for a
long time to write more viewlets describing other

aspects of seqtools. It is, however, quite time consuming to produce
viewlets so you may have to keep waiting for more animations.
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4.1 FILE MENU

4.1.1 about files and projects (general comments)
4.1.2 close current project (without exiting SEQtools)
4.1.3 open sequence files (to create a new project)

o
4.1.4 basecalling chromatograms (processing trace files)
4.1 Convert Trace

1

2 4.2 LifeTrace

. 4.1.5 open existing project (from list of file paths)

4.1.6 enter sequences manually

. 4.1.7 load/add recent project or sequence (selected from list
of recently opened files)

8. 4.1.8 add more files to a project (using the file selection form)

9. 4.1.9 add an empty file to a project

nall ol S

. 4.1
. 4.1

10. 4.1.10 convert project type (primer to dna / dna to
primer)

11. 4.1.11 remove sequence from project

12. 4.1.12 save project / export files

13. 4.1.13 print project

14. 4.1.14 e-mail current sequence

15. 4.1.15 close project and exit

and.1.1 about files and projects

A project in SEQtools is simply a collection of one or more sequences of
the same type (nucleotide, protein or primer). It is not possible to include
different sequence types in the same project. If you wish to create a
project from more that one sequence file, all files to be loaded must be
located in the same folder.

You can add more sequence files to an existing project from other folders.
In most cases SEQtools will auto-detect both the file type (nucleotide,
protein or primer), sequence format (SEQtools, embl, fasta, genbank,
etc.) and file format (single, trace, multi-sequence - or a mixture of the
three) and create the project from the selected files without your
intervention.

Saving a project is most conveniently done by using the standard
SEQtools multi-sequence format which saves all sequences in the project
in a single file (with or without compressing the file).

The file menu contains the following menu items (described in more detail
in separate sections below):
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Cloze Current Project

Open Sequence Files r
Open Exizting FProject...

Enter Sequences Manually r

Add Recent Project Or Sequence L4

Add Files To Project...
Add Empty File Ta Praject Chl+E

WV L

)

Corwert Project Type

Remove Sequence From Project  Chil+3

Save or Export Files...

Save Cument Sequence...

Printer Setup...
Frint... Chrl+FP

B0 || X

E -t ail Current Sequence. ..

B Exi

and.1.2 close current project

SEQtools issues a warning before closing the current project offering to
save the sequences. Closing a project without saving the data will cause
irreversible loss of editorial changes to the sequences as well as all
information added to the sequence headers.

and.1.3 open sequence files
Sequence files to be included in a project can be selected in different

ways as indicated in the screenshot of the Open Sequence Files menu
shown below.

ﬂ Sequences, All Types... Chrl+M

iy Chramatograms...

B Mult-3equence Files. ..

SEQtools attempts to determine sequence type and format and file format
before loading the data into a new project. In most cases this does not
require user intervention provided all sequences to be loaded are of the
same type (nucleotide, primer or protein).
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The project type (nucleotide, primer or protein) is determined by the first
sequence loaded. If a sequence of a different type is encountered a
warning is issued and loading is interrupted.

SEQtools recognizes and loads four sequence formats either as single
sequence files or as collections of sequences in multi-sequence files:
SEQtools, EMBL, Genbank and Fasta

Before the file selection form is loaded the Project Preferences form is
opened to enable you to give the project a title and to set various
parameters for the new project.

E Projeck Prefe

Buthor: 5%, Rasmussen

Address;  segi@seqtools.dk

When loading sequences nok formatted by SEQkools burn on
the load walidation Funckion to check and correct sequence
Format,
Activate sequence load validation -

. Select a project: title From the lisk or bype a new one. Press
- < <ENTER = to add a new title to the dropdown lisk, Clear |

seqbools 8,30 besk sample ;I

Exit | Accepk |

The File Selection form is used to select the sequence files for the project.
A drive list box and a file list box allows you to navigate between drives
and directories to locate the sequence files you wish to include in the
project. The top file list contains all files in the selected directory. The
bottom file list shows the files currently selected for loading.
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MAIN

Options
Exclusion Filker Disabled | Lvailable Files
= [wA] BLUE_II.KS-
A SEQUENCE samples BLUE_II.KS+
& bluescript BLUE_IT, 5K-
BLUE_II.5K+

EBLUESCPT.SK-
BLUESCPT.Sk+
bluescript, fas

Files selected for loading

ELLE_II.5k-
ELLUE_II.Sk+
BLLIESZPT.SK-
Load project backup filefsy BLUESCPT. 3K+
Laad file if ket is in file name &
Skip file if bext is in file name
Load Filker kexk: Isk
Total: 7 Selected: 4 Left: 3
Close | Project Files | Clear List | Select all | add Talist | LoadFiles |

Files are selected from the directory file list by pointing or dragging the
mouse pointer to highlight one or more file names. A discontinuous series
of files is created by holding down the <CTRL> key while clicking the
filenames to be included in the project. Clicking the Add Files command
button activates the selection. File nhames can be removed from the list of
selected file names by clicking the file name.

Files with the following extensions (cab, log, fof, exe, ini, sys, com, hlp,
bat, oof, cof, msg, cut, cod, Ist, zip, dat, gscore.fasta, gap_qgscore.fasta)
cannot be selected and loaded into a project unless the Options/File
Exclusion Enabled/Disabled option is set to File Exclusion Disabled.

It is possible to add a case-insensitive filter to the selection by typing
characters in the text field. Only files which include or do not include -
depending on the selected option - these characters in their file names
will be selected/deselected when the Add To List command button is
clicked.

When the auto-backup option is active (Preferences/Project

Settings/Timed Backup) a complete backup of all sequences and sequence
headers of the project is saved - at the specified time interval - to a
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multi-sequence file (*.fms) located in the main application folder
(normally c:\SEQtools 8.3\BackupData\). If you need to load a backup
copy of a previous project select the Load project backup file(s) option on
the load form to set the path to this folder and load the *.fms multi-
sequence file into a new project.

If you are loading more than 300 sequences into a project, SEQtools
offers to turn off the timed backup function. This function is often not
required for large projects and turning it off saves resources for
processing other functions.

When selection is completed, clicking the Load Files command button
causes the selected files to be loaded into the specified project. It is not
possible to select the same file twice nor is it possible to select files from
different directories when a new project is created. Additional files can be
added to the project later.

If you already know that the sequences to be loaded are contained in a
multi-sequence file (SEQtools, Genbank or Fasta format) just select the
Multi-Sequence Files... menu item. This opens a standard Windows file
dialog box for selecting the multi-sequence file. The file selection form is
not loaded in this case.

It is possible to select and load a mixture of normal single files and muilti-
sequence files.

When sequence loading is completed and a new project created SEQtools
displays a summary of the annotation (primarily a list of blast search
results) available for the loaded sequences. This is described in more
detail under 4.8 Header menu and its sub-items.
% Header Display Options X

I Blast - User Data I Project - Imporbed Dats I Special Data I

GEIELASTH N yeast (saccharomyces cerevisiae] genonic
[BLASTX P all non-redundant genbark cds ol
[JTBLASTX N weast (saccharomyces cerewviziae) genomic 01
[ |BLASTX P d. melanogaster genomic cds translations 02
[1BLASTX P e. coli genomic cds translations 03

Arrange prioritised lisk of blast searches for active blast section: —|: Up |
Cratain |

Edit Search I Rebuild Lisk Build Virtual Search |

Progress | 0%

|C|ick 'Build Virtual Blast Search’ ko activate new settings. ..

Exit I Clear Checkmarks | Show Complete Header | Show Checked Sechions
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and.1.4 basecalling chromatograms

SEQtools auto-detects if the file to be loaded is a chromatogram produced
by an automated sequencer. Extraction of the plain DNA sequence from
the trace file is, by default, carried out by the convert_trace program from
the Staden package while viewing the traces is done by Chromas (see
screenshot below).

m Base Calling Preferences X

Basecallers I

LIFETRACE petforms de novo basecalling either on trace files or on
datafiles previously created by LifeTrace.

COMYERTTRACE extracts plain sequences from chromatograms based on
the original basecalling contained in the chromatogram.

Programs processing krace files

0

ConvertTrace  (From the Staden packane:

LifeTrace, use existing datafiles {Walter et al, 20017 i

Exit | Accepk |

The link between the extracted sequence and the chromatogram is the
Long Filename of the sequence and the path to the trace file folder set in
Preferences/Project Settings/Trace File Folder.

Enter the full path to the directory where the chromatograms For this
praoject are located.

Provided this association is intact the chromatogram can be retrieved
later and viewed with the Chromas program.
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i gtrace$-000 - Chromas 10| x|
File Edit Options Help

= H ¥ Sy — :

Open  Save Export Mext  Find | |Sam|:||e. Al FEED e

250 260 270 280 290
CGTATAATHNGGGC TTCC GATATCAGECZTATCTGTCTTG GCACCC TTTT

u..n.ﬂL!Al AL .-J - JL. &1‘! AL l‘}.‘i LL“ .-L..i.l. i.ll,_‘a... AN I WA Y, BV |

4

=

Prink

To maintain this connection it is important that the long sequence name is
not changed in SEQtools. If you alter the long file name for a sequence,
the link is broken and can only be re-established if you enter the name of
the trace file corresponding to the SEQtools sequence again.

If you want to check a certain position in your sequence against the
chromatogram, highlight the region in the main SEQtools editor and press
CTRL+C to copy the region to the clipboard. The highlighted region in the
sequence is colored blue to facilitate locating it.

In Chromas, click Edit/Find... to display the search form. Press CTRL+V to
paste the selected region of your sequence into the search form of
Chromas and click Find. SEQtools removes spaces, CR, LF, and humbers
from the selected region, so it does not matter if your selection spans two
lines.

The advantage of keeping SEQtools formatted sequences and the original
trace files separate is that all SEQtools functions, including automated
annotation for example generated by blast searching can be maintained in
the sequence headers.

4.1.4.1 convert_trace

4.1.4.1 Convert_Trace is the default program used by SEQtools to extract
plain nucleotide information from chromatogram files. The extracted
nucleotide sequence is generated by the basecalling performed by the
application which created the chromatogram and does not allow the user
to modify/adjust the way the basecalling is carried out.
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4.1.4.2 lifetrace

4.1.4.2 LifeTrace on the other hand is a stand-alone basecaller which uses
information included in the chromatogram to perform de-novo basecalling
utilizing its own algorithm for calling bases.

Ease Calling Preferences x|

Basecallers  Preset options |Trimming| M-threshald IGap-QuaIit‘;x I

Basecalling: Mean [} = 40 N rel = On
N min = 9 W =size = 40 0 rel = On
G min = 17 0 min = 10 F on = True
— Preset options for basecalling
SLOPPY - several ambiguous base calls accepted (Fews M's) [
STAMDARD - some ambiguous base calls accepbed (more W's);  *
STRIMGEMT - Few if ary ambiguous base calls accepted [
LISER. DEFIMED - settings For M-threshold and trimming [
Lifetrace Log | Exit | Accept |

LifeTrace runs on Linux/Unix systems and requires a more complex setup
than convert_trace. In brief: Sequences must be copied to a Linux/Unix
computer running LifeTrace to generate the data files used by SEQtools to
post-process the basecalling. The advantage is that the user has full
control over the basecalling operation as well as of the post-processing by
SEQtools. Take a look at the preferences form above to get an impression
of the options available when LifeTrace is used for basecalling/extraction
of the nucleotide sequence from a chromatogram.

LifeTrace is particularly effective when applied to MegaBACE capillary
sequencing machines. A detailed description of the LifeTrace /SEQtools
setup and interaction and the command line arguments are given on
separate pages of this manual.

and.1.5 open existing project

If a *.psp (project save paths) or a *.plp (project load paths) for a project
exists it is possible to re-open the project from the Open Existing Project
menu. The *.psp and *.plp files are lists of full paths to all sequence files
included in the project. The files may be located in different directories
and can be single or multi-sequence files - or a mixture of the two types.
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The *.plp and *.psp files can be saved by clicking the Project/Project File
Lists as shown by the screenshot below.

EE =10] |

Project Tools Special “Www Preferences Help

Edit Project Composition. .. E.FM5 -
% ject Comp Ex g
+. Merge Project Sequences... EQ ﬁ'
Ef

= | ICT I & ProtFle Lt (ot

5] Project Statistics & Print File List (full path)

Fi Find Identical Sequences In Project & seve FOF File file of files)

= Sequence List RO = | 5= = PLP Fie (project load-p8
Oroourz M Save PSP Rile (project save-paths)
DT60-013
DT60-014 B PSP File Editor...

A A S

The *.plp file is auto-generated when the project is created while the
*.psp file is auto-built/re-built each time the project is saved. This option
is enabled in Preferences/General Settings/Project Files

E zereral Preferences %]

Backup Settings | Checksurn Calculation | D05 Direckary | Fooknotes |
jeck Files | Calars and Fonks I Launch Application I Launch URL I

Project load path files {*.plp} and project save path Files (*.psp) are
aukomatically saved when the check boxes below are checked,

Bokh types of project files include all sequences of the project and
can be used to open the same project at a laker tme,

Project files
Save a list of Full paths For all sequences loaded into the project W

Save a list of Full paths For all saved sequences in the project W

Cancel | Accepk |

and.1.6 enter sequences manually

In case you wish to enter sequences manually either by typing the
sequence or by copy/paste from other applications or from additional
instances of SEQtools you need to tell SEQtools which type (nucleotide,
primer or protein) of sequences you intend to include in the project. When
you choose this option, SEQtools sets the project type and opens an
empty file ready for receiving the new sequence.
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Each additional sequence requires that you first create a new, empty,
page (see below) to hold the sequence before you start typing or
copy/paste. Remember that a project can only hold one type of sequence

M Mucleotide Sequences

P Amino Acid Sequences

= Primer SequUences Chrl+0

4wd.1.7 load recent project or sequence

SEQtools stores the last 20 opened sequence files (single and multi-
sequence) in the Open Recent Project or Sequence list for easy loading of
often accessed files. It is only possible to select and load one file from the
list at a time. Note that this list may include sequence files belonging to
different sequence types.

The different sequence file formats are indicated by different icons. To
clear the list of recently opened files, click the title line of the list.

Lr Recent Projects and Sequences:
A SEQ_SAMPLE.FMZ

B SEQ_SAMPLE.FMS

— BLUE_ILKS+

i A02--50.4BD

il A02--20. 480

and.1.8 add more files to a project

Once a project is created more sequence files can be added to the project
using the load form described in sections 4.1.3.. and 4.1.5. Note,
however, that using the 4.1.3 sub-menu will close the current project and
create a new SEQtools project while the Add Files To Project... add the
selected files to the existing project.

Apart from this difference the load form works exactly in the way
described in section 4.1.3.

It is also possible to add more sequences to the project using the Add
Recent Project Or Sequence

While adding sequence files to the project SEQtools warns you if you load
sequences with filenames already present in the project. If you choose to
override the warning and accept multiple files with identical names,
SEQtools will modify the filenames of such files if the project is saved as
single sequence files in order to avoid overwriting the first saved file with
subsequent sequence files with the same name.
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Notice that the file type (nucleotide, primer or protein) of files to be
added to an existing project must be of the same type as the files in the
project.

Sequences loaded with this function are appended to the list of sequences
already in the project.

an4.1.9 add an empty file to a project

Before you can add sequences to an existing project by typing the
sequence or by copy/pasting the sequence from a different source you
must first add an empty page to the project to hold the sequence. Click
Add Empty File To Project to append an empty page to the end of an
existing project.

énd.1.10 convert project type

Occasionally it is convenient to be able to perform a blast search on
Genbank databases with oligonucleotides designed for microarrays. This
can most easily be done by loading the oligonucleotides into a primer
project in SEQtools and subsequently convert the project to a nucleotide
project. This function Convert Project Type enables you to convert primer
projects to nucleotide projects and vice versa.

Change Project Type

'\0& You are about o convert the current DA Sequence Project to a Primer Desian
Praoject,

Please note that arny M's in the sequence will be converted to (ACGET)'s when the
seguence is Formatted as a primer sequence.

Zancel || Primner Design Project I

Important note: Converting a nucleotide project to a primer
project will irreversibly remove all information stored in sequence
headers due to the different design of the header structure of the
two project types in SEQtools.

and.1.11 remove sequence from project

To remove a single sequences from a project simply highlight the
sequence to be removed in the sequence list and click Remove Sequence
From Project. The removed sequence is not removed from the hard disk,
just no longer a member of the project.

To remove a selection of sequences from a project proceed as follows:
Hold down <CTRL> while clicking the sequences to be removed.
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<Shift+Right-Click> on the sequence list to open the pop-up menu.
Select Close Selected Sequences to remove the selected sequences from
the project. Again, the sequences are not deleted from the hard disk but
only removed from the project.

=10| x|

Preferences Help

DT60-004.56Q
DT60-005.5E0) ﬂ
DT0-006.56C 5
DT60-008.5€Q

DT&0-011. SEQ
DTE0-012, SE

-022,5E = ‘
DTe0-023.5E0 =
DT60-024,560) =
DTE0-025.5E0 =
DT60-026.5E0 _
DTe0-027 .5EQ B
DTe0-028.5E0

DT60-029.56Q ~ = =

A __Update |
"_‘[_I_IjJtI

=Number  |Sorted List y

and.1.12 save project / export files

This function File/Export Formats formats the sequence and its header so

that they can be loaded into other nucleotide and protein analysis
programs. There is a special function which allow you to customize the
single line header - the Definition Line - used in Fasta format.
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E[lIT

Edit User Defined Fastd Def Lines x|
FI|E Formak

Compose Fastd Definition | Enter User Text | Extract Text From Header I

=<File name =><=Accession numz=Description =<5eq. length ><Date: dd-mmm-=

Modifiers, etc, Ia.;r.;.nym= —I: Insert
Sd "] |
Project variables I[:.ate; did-rrminn-y ;I Irsett |
Build ek Lines | Clear Template Format Definition Line I
|.ﬁ.|:||:| sequence length to the kemplate Cancel | Exik |

The different save/export formats supported by SEQtools are shown in the
screenshot of the save/export form. Additional options are available for
several of the export formats. Among these is an option for compressing
multi-sequence SEQtools files which facilitates loading the file into a
SEQtools project and saves disk space.

El Destination Folder x|
File | Expart Formats — Formatking

QMﬂ Complete Annokation

Fasta ¥ [ Selected Annotation
Veckor MTI r
% GenBank , @ Compress Mulki-Sequens
- =
Laserizenes [ DhASkar
GG, Winconsin
EMEL-EBI

A3CII, Plain Text

Annokation Without Sequence  #

Selected export Format:

| Seqtoals (complete annokation)

|Cli|:k 'Save fs M3 Files' or 'Save As 55 Files'

Save As 55 Files Exit

v“.‘ T
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#2r4.1.13 print project

Printing projects is usually not a relevant option. In most cases the
amount of data included in a project makes printing meaningless. As a
consequence the printing facilities in have not been revised for a long
time and may not work as indicated on the print form. Users in need for
more sophisticated printing options are welcome to contact me for an
update of the print functions. Till then I intend to leave things as they
are...

Print Opticns x|
&l sequences e DA sequences i«
Current sequence i+ -
selected range r Current screen

Zomplete file lisk (8
File names, no path
Frarm |1 Tao |1
File names, full path
Headers, complete
Include seq. headers [ Headers, summary
Cancel Prink

énd.1.14 e-mail current sequence

With this function you can send the currently displayed plain sequence by
e-mail with an attached comment. In case you need to send the entire
project the sequences must be saved in a multi-sequence file and e-
mailed as an attachment using the standard e-mail Windows program.

4wd.1.15 close project and exit

Before SEQtools closes the user is advised - twice - to save the project.
Keep in mind that SEQtools keeps all project data in RAM until the project
is saved. Closing SEQtools without saving the project will lead to
irreversible loss of all data of the project.

Note that large batch blast search jobs - which may last several days -
includes an option to auto-save the project every time a specified number
of searches has been performed. This reduces the risk of data loss (in
case of power failure for example) while the batch searching is running.
See section 4.4 of the manual for a more detailed description of this
option.
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4.2 EDIT MENU

nall ol

o U

8. 4
9. 4.2.9 show chromatogram (using Chromas)

4.2.1 about functions for editing (general comments)
4.2.2 undo / redo changes

4.2.3 numbering sequence residues (offset and reverse)
4.2.4 renaming sequences (compose hew sequence names)
4.2.4.1 change names

4.2.4.2 view renamed sequences

4.2.4.3 _modify sequence names

4.2.4.4 view modified names

4.2.4.5 replace I

4.2.4.6 replace II

. 4.2.4.7 file and folder tools

NE-SUFNIRENYS.

. 4.2, 5 complementing sequences (complement and invert)
. 4.2.6 trim raw sequences (batch edit sequences)

.1 remove poly-a tails

.2 __remove vector sequence

.3 _remove low quality sequence
.4 simple trimming

el el el
NNI\JI\J
O\O\O\O\

N
N
(=}
=3

. e project composition (edit project composition)

1 4.2.7.1 remove low quality sequences
2. 4.2.7.2 similarity analysis

3. 4.2.7.3 remove short / long sequences
.2.8 cut / copy / paste

and.2.1 about functions for editing

Under the Edit menu is collected several functions all directed towards
batch editing sequences and their names. Some are straight forward
others more complex. Below each menu item is explained in some detail.

7 ndo Clrl+Z
G Bedn

%E MNurbering r

%’E M ames r

Complement »

Trim R aw Sequences...

E dit Froject Compozitian...

Cuk

Copy
Fazfe

= || T o

Show Chromatagran... Chrl+F12
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and.2.2 undo / redo changes

These options allow you to undo editorial changes. Note that changes are
not recorded until you press the Update command button in the main
editor.

4wd.2.3 numbering sequence residues

Simply enter a positive or negative value to offset the sequence
numbering. Enter a zero to get the normal numbering back.

E} Offset Sequence Murnbering x|

Flease enter an positive or negative offset value, The
seguence will be renumbered starting with the offset
value plus one,

|-1n|:|| |

Clear | Dane I

and.2.4 renaming sequences

Manual editing of individual file names can be performed by clicking the
field displaying the current sequence name on the main editor form.
Editing the names of individual files should be done after batch-renaming
all files of the project.

Batch-renaming will irreversibly eliminate any changes previously made
to the names of individual files. The options for batch editing sequence
names are quite complex allowing you to change/edit/customize names in
almost any way you can imagine. On the last tab of this form you can
inspect the changes before you implement them by clicking the Apply
command button..

4.2.1.1 Change names - With this function entirely new sequence
names can be generated based on a template of 16 characters (the
maximum length of sequence names in SEQtools). Type the characters
you wish including numerical characters. In the latter case a check box
appears above the character field. Putting a check mark in one or more of
the check boxes creates a counter which will increment by one per
sequence.

The example below includes two counters, a 4-digit and a 3-digit counter.
See the result of the renaming operation below. Note that at least one of
the counters must be able to hold the total number of sequences in the
project.
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Change Sequence Mames

MY _ 5 EQO0O0DOT11 . 509 9 4

Characters 1 - 16 Far name kemplate

Counter contrals
Viviviv 7 4

Create new sequence names from a kemplate.
§ Exit: | Clear | ndo | Apply | Rename |

4.2.4.2 View renamed sequences - View the changed sequence names
on the panel to the right before implementing the names by pressing the
Apply command button.

Change Sequence Mames El
Optians
Template | Tadify | ReplaceII Replace III Range
Original names MNew names
mg, 1, My
2. DTRO-002.5EQ 2. MY_SEQOO0Z. 51004
3. DTe0-003.5EQ 3. MY_SEQOO03.51014
4. DTaO0-004.5EQ 4. MY_SEQOO04.51024
5. DTe0-005,5EQ 5. MY_SEQOO00S,51034
&, DTeO0-006.5EQ 6. MY_SEQOO0&. 51044
7. DTe0-007.5EQ 7. MY_SEQOO007.51054
g, DTe0-005.5EQ 5. MY_SEQOO0S.51064
3, DTe0-009,5EC 9. MY_SEQOO009.51074
10, DTeO0-010.5EQ 10, MY_SEQO010.51054
11, DTe0-011,5EC 11, MY_SEQO011,.51094
12, DTRO-012.5EQ 12, MY_SEQO01Z.51104
f 13, DT60-013.5EQ j 13, MY_SEQO013.51114 j
Wigw the changes befaore implementing thern,
Exit I Zlear I Unda I Apphy I Rename |

4.2.4.3 Modify sequence names - This function makes it possible to
make complex changes to parts of the file names without affecting other
parts of the names. The function initially separates the sequence name
into the title and extension and treats the two components of the file
name independently.
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With this function, characters can be replaced or removed inside the
name. Addition or replacement can be made from the left or from the
right of the two parts of the name. The last tab on the form lists the
original and the new names of all files of the project. With this function
parts of the old file names can be preserved while unwanted characters
can be removed. The new file names are validated and renaming
disrupted if the renaming results in duplicate file names.

Clicking the Apply command button activates the renaming of all files of
the project according to the settings of the options and text. If the
renaming operation generates duplicate file names, the operation is
interrupted and the remaining original names are preserved.

Clicking Undo eliminates all changes to the file names of the project. This
does not affect changes made to the sequences and their headers.

The Close command button closes the window preserving the current
changes as listed in the new names combo box. To cancel without
renaming, reset the sequence names before closing.

File name characters - This text field can hold up to 8 characters which
can be added to or inserted into the current file names as selected by the
options buttons.

Extension characters - This text field can hold up to 3 characters which
can be added to or inserted into the current file extension as selected by
the options buttons.

Position fields - The values entered in these fields give the position of
insertion or replacements from left or right of names and extensions.

Add / Insert - This option causes the characters in the text/extension
fields to be added/inserted into the file names/extensions at the position
from the left/right as set by the two position fields. Inserting spaces into
file names/extensions has no effect on the file names or extensions.

If the number of characters to be added causes the length of the name
plus extension to exceed a total length of 16 characters the excess
characters are truncated from the left or right end of the names and
extensions.

Replace - This option causes the characters in the text/extension fields to
replace the same number of characters from the left or right of the file
names/extensions as set in the position fields. Replacing characters with
spaces deletes the characters from names/extensions.

Increment - If the text boxes only contain numerical characters a check
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box appears which, when checked, causes the increment of the value in
the text boxes (increment is one per sequence of the project).

Change Sequence Names El

Options

4.2.4.4 View modified names - View the changed sequence names on
the panel to the right before implementing the names by pressing the
Apply command button.

File Mame Chars,
= f 1 == PReplace ¥
o rom pos I_

Insert after [
from pos I_ =

Mo, Chars.:

File Extension Chars,

I— From pos I_ == Replace [

Insert after [
From pos =
Mo, Chars.: I_

Modify existing sequence names,

Exik | Clear | [Undm | Smply | Rename |

Change Sequence Mames ﬂ

options

Criginal names

mg 1. MY SAMPLE.FMS

2. DT60-002.5EQ) 2, MY60-002.5EQ
DT60-003,5E0 3, MY60-003.5EQ
DTE0-004,5E0) 4, My60-004.5EQ
DT60-005,5E0Q S, MY60-005.5EQ
DTE0-006,5E0Q &, MYE0-006,5EQ
DTE0-007.5E0Q 7. MYe0-007.5EQ
DT60-008.5E0Q 8. My60-008.5EQ
DTE0-009.5E0) g, Mys0-003,5EQ
DTE0-010,5E0 10, MY60-010,56Q)
DT60-011,5E0 11, MY60-011,56Q)
DTE0-012.5E0) 12, Mys0-012,56Q)

13. DTE0-013.5E0 x| 15 mven-o13.5EQ |

Wiews the changes before implementing them.

Exit

Clear |

IIndo |

Apply | Remname |

3

4,

: a,

a,

7

.

9,

10.

11,

L 12‘
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4.2.4.5 Replace I - Batch replace sequence names with one of the
enabled categories on this tab. Disabled options imply that the relevant
information is not available for all sequences of the project.

Change Sequence Mames ﬂ

Opkions

Replace all sequence names in current project with;

Longname ©* Long name available For 100%
S Accession € Accession number available For 0%
Genename € Gene name available For 0%

Locusname € Locus name available For 0%

Replace existing sequence names with project data.

Exit: | Zlear | ndo | Apply | Rename |

4.2.4.6 Replace II - Complex function to replace project sequence
names with the names for the same sequence but contained in a text file
with different annotation. Eg. sample: Assume you have an annotated
project and a fasta file with the same sequences. With this function you
can replace the project sequence name with the first or the second word
of the fasta definition line. Before replacement takes place the two
sequences are compared and only identical sequences will be renamed.

Change Sequence Names il

Cptions

Template I Modify I Replace I Replace 11 | Range I View Changesl
Marie replacemant ket file:
| ReporterID_Caorrection_LuDeorphani bxk

1. Line First word: |LF‘P-m252
Second ward; |BEES6182
Sequence: |CTCTTCCTGCTF\CCF\...

Find FIRST word - Replace with SECOMD word i
Find SECOND word - Replace with FIRST word

Compate sequences before replacing name

-
-
f Bases to compare {0 = complete segquence) I

Replacement lisk successFully lnaded.

Exit ear [ | Gpply | Rename |
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4.2.4.7 File and Folder Tools - This small program enables you to
carry out a number of operations on file and folder names. You can edit
the file titles and extensions, change file dates, print and save file and
folder lists etc.

The program is very useful if - for example - you want to print out an
index of the content of a CD or change all file dates to the current date.

@ File: & Folder Toaols x|
File:

Sawve Directory Lisk
Save File List

Print Directary Lisk  ® Main Folders
Print File List Include Sub-Faolders

Exit

DTEO-011 ]
DT60-012.5E0)
DTE0-013.5E0)
DTE0-014.5E)
DT60-015.5E0)
DTE0-016.5E0)
DT60-017.5E0) |

| = e nartorz] |

—Direction of Modification Mame | Extension

Madify START ) File / Folder name i+
Madify EMD i File | Folder extension
&dd or Remove characters:
Progress:
oT
|
Single File Drate Time I Unda | Remoyve I add I

Folder conkains 246 Files

Back. | Read Only |. Exit |

énd.2.5 complementing sequences

The Watson / Crick options generates the complementary DNA sequence

and displays it with the 5' end to the left. Invert sequence inverts the
current sequence and should be used with caution. The function is usefu
when copying sequences written 3' to 5'. In all other cases , i.e. with
sequences written 5' to 3' create the inverted sequence will have no
relationship to the original sequence.
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Note - The information describing the orientation of the DNA
sequence is saved with the file and retrieved when the file is
loaded.

In the sequence lists the following codes are used to indicate the
orientation of the sequence: WS - Watson strand, CS - Crick strand, WI -
Inverted Watson strand and CI - Inverted Crick strand. In cases where
orientation information cannot be retrieved or is incomplete, ?'s replaces
one or both orientation characters.

¥ | Wakson Skrand
1 Srick Strand

1 Imwert Sequence

%E Advanced Complement Options. ..

The Complement / Invert operation can be performed on the entire
project by using the Advanced Complement Options, a batch version of
the above functions.

Advanced Complement Options EI

Complerment Project IOptiu:uns I

Complement all sequences in project

Convert all Meakson sequences ko Crick

Convert all Crick sequences to Wwatson

i B

Invert all sequences in project

|
Progress |

|Ready. "

Exit | Ackion |

In case you only wish to batch complement polyA sequences set the
minimum number of A's / T's for complementation to be performed.

Opkions

Always convert to complement if the sequence:

ENDS with at least :ll A -residues [
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and.2.6 trim raw sequences

This form includes five utilities for processing raw sequence data. All
functions allow you either to process sequences one-at-a-time in step
mode or to launch auto-trimming. While auto-trimming is running the
operation can be paused and the user taking over continuing stepwise. All
functions also include undo and reset buttons letting you reset trimmed
sequences contained in the project to the state prior to a trimming
operation. To save resources, you have the option of turning the undo
function off before opening the form. In this case, the undo button is not
shown.

4.2.6.1 Remove PolyA Tails - This function is designed for removing all
bases upstream of a leading polyT region. In EST sequencing from the 3'
end all inserts normally contain stretch of T corresponding to the polyA
tail of the cDNA clone.

In situations where the sequencing primer position is very close to the
start of the insert, the upstream vector part of the sequence is often
biased by dye terminator signals and is not recognized by a comparison
with the sequence of the vector. This function only considers the T's of
the and thus trims correctly, also in cases where upstream vector
sequence is ambiguous.

The options and the output of the function is illustrated by the screen
dump below. In cases where you wish to reduce the length of leading T
stretches, this can be done by entering the maximum number of T's to
retain after trimming.

i& Trim Sequences x|

Trim polyA Tails | Trim 5' - Yector I Trim 3' - Yeckor I Trim &' - M's | Trim 3' - W's | Trim - Cther

—Parameters for complementing Cut pasition = aa1

Minirurn number of leading T's I 10 :ll Basesremoved = 38

Murnber of mismatches allowed I a :ll

—Paraneters for Erimming

MNumber of tailing &'s ta keep 10 j
MNumber of mismatches allowed 0 j
Downskream bases bo test 100 j Trimmed T
Complemented 1
Query name = DTe0-002.5E0 2 Progress I
Region ko be removed: |3 G2 AADAAADARDARRDRRDDADDBADDADDRADARDD -
Trimmed sequence: I “—— TAGGLACTATTTTCGTTTCCACTCTCAARARAALLAL 381

|Trimming polva Lails, please wait, .

Exit | Wnida | Skep Trim ALL Resek Stop
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4.2.6.2 Remove Vector Sequence - Based on a database containing
the sequence of the cloning vector(s) this function performs a blastn
search, evaluates the result and trims the sequence if the selected criteria
are met. The matching region and the start of the sequence after
trimming are displayed in the two fields if you use the step option
otherwise the main editor form is hidden to avoid using resources on
updating and displaying the sequence. The settings as well as an example
of the output is shown below.

Please note that this function require that a local vector database is
already created. Use the functions for creating local databases if a
suitable vector database is not available.

R Trim Sequences ﬂ

Trim polyA Talls — Trim 5' - Veckor | Trirn 3' - Weckor I Trim 5' - M's | Trim 3' - M's I Trirn - Other I

—Parameters For 5 krimming

Zuk position = 42
Vector database  |DEMO9S_DB v| | Expectvalue=  7,2e+01
Trim if eValue is smaller than OFf - Iefentity = %
Trirn iF pek identity is larger than Iﬂ z:;j-;rller::::: ‘;f':'gaps 4 -4z
Mumber of 5' bases ko analyse 100 Mismatches = 12
Mumber of mismatches allowed I—S Strands = PLUS f PLUS
Do mok brim iF makeh is shorter than W Bases left = 12
Trirnred I
Query name = DTa0-0035,3E0 3 Unchanged T
Shjct. name = ZBA1438 Progress I

4 CATTTATTCAATTGACTCGAAG-AGTCTAACACTAGTTITLE 42
FEErrrer 1l N N R
306 CATTTATTGGATTTTATGGALGALGAATAGECCTACTITA 345

Trirmed sequence: I 43 ToCTTGATAGTTGTGAGGC TGGTCAATGTATGAGT ———=

Removing region upskream match, please wait, .,

Bt | Undo | step | Timal | peser | ostep |

4.2.6.3 Remove Low Quality Sequence - After removal of vector
sequence, low quality sequence regions can be automatically removed
from the 5' and 3' ends of the raw sequences. The function determines
the number of N's in a window sliding from the start/end of the sequence.
The first time a window-sized region is encountered which meets the
selected criteria, trimming occurs at the most upstream/downstream
position of the window. By default trimming is repeated until all low
quality regions are removed.
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This function for removing low quality sequence is less accurate - but is
much simpler to use - than the function included with the basecalling
facility exploiting the external basecallerLifeTrace.

ﬂ Trim Sequences il

Trim polyd Tails | Trim 5' - Vector I Trim 3' - Vector  Trim 5' - M's | Trim 3 - M's | Trim - Other

—Parameters for &' trimming Cut position = 13

Sliding window length £0 - M'sin scan region = &

B ining= 412
IMaximum M's allowed in window I 1 VI EEES EMENIE

Length of 8' region to scan I 1000

Trirnmed i
Query name = DTaO0-002,.5E0 z Unchanged T

Progress T
Repeat until trimming is complete v

Region to be removed: I <-- CRAGTGTTTNNNN 13

Trimmed sequence: I 14 GATTGCCGGACCCALCGAGAAGATCTAGTTGGATALTACT —-=

|Remnving 5' low quality sequence, please wait...

Exit | Unda | step | mimall | meser | stop |

4.2.6.4 Simple trimming - This function (not illustrated) allows you to
either cut the sequences at fixed 5' and 3' positions or to enter a 5' and
string which must exactly match the sequence for trimming to occur.

3!

Cutting occurs at the first position downstream of the 5' string and at the
first position upstream of the 3' string. If a perfect match is not found, no

cutting occurs.
and.2.7 edit project composition

With the functions on this form you can edit the composition of the

current project by removing specific sequence groups such as low quality
sequences (with a large number of N's), sequences with significant match

to vector sequences etc.

4.2.7.1 Remove low quality sequences - Enter either maximum
number or percentage of N' accepted in a sequence and click the Find
command button. The function will analyze the project and display the
result in the results tab, Remove Matching Sequences. Each sequence is

labeled True or False indicating whether or not the specified criteria were

met.

67



Edit: Project Composition EI

File

I Similarity: I Length I Remove Matching Sequences I

—Parameters for selecting sequences

Match = True if number of M's is larger than: I Z vI

Match = True if percent M's is larger than: OFff -

Matches I

Mo makch  ———

Progress I 00 00

|.ﬁ.nal':.fsis completed. ..

Exit | Reset Skop Find

4.2.7.2 Similarity analysis - With this function each sequence in the
project is compared to the selected local database. Running the function
with the set parameters then divides the sequences contained in the

project into a True and a False group. Either group can subsequently be
removed from the project.

Edit Project Composition EI
File:

—Parameters for selecting sequences
Local database |pEMoss DB |
Makch = True if expect value is larger than: I le-02 vI
Match = True if identicals is less than: iy -
Matches T

Mo makch —

Progress

|.ﬁ.nal':.fsis completed. ..

Ezcit | Reset Stop Find
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4.2.7.3 Remove short/long sequences - The last function simply
measures sequence length and splits the project sequences into two
groups depending on the set length cutoff.

Edit Project Compasition EI
File
rumber N's | Similarity | Length . Remove Makching Sequences |
Sequence Mame | Makch | Length | *urn P's | F
A0Z--20,ABD True Fan 47
A02--50,AED True Fan 3
A0Z--85,ABD False 790 z
. MMIZE5.<1.401,4... True 1516 33
] MMI1556.%1.501. AED False 59 1
E MMIZE7 . 51,2014, False g1z ]
P
r
« | _>I
. True -= Mare than 2 M's in sequence
& Exit | Remove "False" | Remowe "True" I

énd.2.8 cut / copy / paste

Trivial Windows functions for moving sequences from one instance of
SEQtools to another, importing sequences etc. Click Update to format the
an imported sequence.

énd.2.9 show chromatogram

Viewing and editing chromatograms is performed by the external
program. Chromas runs completely independent of SEQtools except for
opening trace files from within SEQtools. Read more about
chromatograms and the association between the project sequence and
the chromatogram under the File and Preferences menus.
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File Edit Options Help

A = BRI e — :
Open Save Export | Prink Mext  Find | |Sam|:||e. Al FEED e
250 260 270 280 290

CGTATAATHNGGGC TTCC GATATCAGECZTATCTGTCTTG GCACCC TTTT

.l.j.ilj.ilLa.-I.‘l ATALYES L JL. i, u AL J‘ iy j‘.‘ .-L..i.l. i.ll;.‘;-... AN I WA Y, BV |

4
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4.3 TRANSLATE MENU

1. 4.3.1 about translating nucleotide sequences

2. 4.3.2 translate in specified frame
.3.2.1 largest ORF

1. 4

2. 4.3.2.2 largest Fragment

3. 4.3.2.3 complete translation
. 4.3.3 find in all frames
. 4.3.4 translate forward frames

W

1. 4.3.4.1 file menu (translate form)

2. 4.3.4.2 view menu (translate form)

3. 4.3.4.3 frame menu (translate form)

4. 4.3.4.4 format menu (translate form)

5. 4.3.4.5 attribute menu (translate form)

6. 4.3.4.6 transfer selected region (from translate form)

5. 4.3.5 back-translate protein sequence
6. 4.3.6 create protein files

and.3.1 about translating nucleotide sequences

SEQtools includes several options for translating nucleotide sequences as
well as for back-translating protein sequences. With the Find In All
Frames is possible to identify the longest ORF in a nucleotide sequence.
The Translate Specific Frame you can isolate (Copy/Paste) the isolated
protein sequence). The Translate Forward Frames provide a link between
the translated sequence and the underlying nucleotide sequence. Finally it
possible to batch translate all nucleotide sequences contained in the
project with the Create Protein Files function.

+% Tranzlate Specified Frame L

@& Find In Al Frames J

E Tranzlate Fonward Frames Chil+T

+% Back-Tranzlate Peptide. .

%' Create Protein Files...

and.3.2 translate in specified frame

This function enables you to translate a nucleotide sequence in the
specified reading frame. You have the option to display either the longest
ORF, the longest fragment or a complete translation in the specified
frame.

71



4.3.2.1 Largest ORF submenu.

ke

Translate Specified Frame

4 P n e |t | E—
Translation
= =+ Frame 2
G2 Translate Forward Frames Chr+T =
=, Frame 3
fra—

+% Back-Translate Peptide. ..

F%' Create Protein Files...

4.3.2.2 Largest Fragment submenu.

Red] Transiate Specified Frame =y Largest ORF » |
S EEETET v Frone
@4 Find In All Frames » ﬂ J
= Complete Translation » =+ Frame 2
G Translate Forward Frames Ctr+T =, Frame 3
3 Back-Translate Peptide k= e
I hus
= FrameS
%' Create Protein Files... = Frame 6

4.3.2.3 Complete Translation submenu.

2' Translate Specified Frame i Largest ORF -
F
@& Find In All Frames L G i
SR |
E Translate Forward Frames Ctrl+T =* Frame
=, Frame 3
"V Back-Translate Peptide... =
2 " ‘= Frame 4
B% Create Protein Files... <= Frames
= Frameé

a2nd.3.3 find in all frames

With this function it is possible easily to identify the longest ORF (open
reading framing) or fragment (protein region without stop codons) in an

unknown nucleotide sequence. The result is displayed in text form which

lists the longest orfs/fragments in all six reading frames and the longest

of them all.

With information you can re-translate the longest ORF/fragment with the

Translate Specific Frame function described above to isolate the protein

sequence.
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Largesk ORFs
Largest Fragments

H

F=H
H
=

e

The Result form listing ORF's or fragments in all six reading frames of the
nucleotide sequence.

ORF analysis =10l x|

File Edit Attribukes

—|—
Longest CRF in DTe0-246.3EQ Frame 1 Pos: 154 - 324 Length: 57 as — E
1 MOIFVETLTSG KETITLEVESS DTIDNVESQD PROREHPSREP TETDLCWETT E\

51 PEMGGH®* .
A1l Frames:

Frame 1 Pos: 154 - 324
1 MQIFVETLTS KTITLEVESZ DTIDNWVEZQD PRQREHPSRP TETDLCWETT
E1 PEMGGH*
Framme 2 Pos: 227 - 386
1 MLEAEIQDEE GIPPDQOELTI FAGEQLERWAL DTIGLOHFEE STLLLIFRLL
E1 GGME _I
-
|L|:|n-;|est ORF in DTE0-246,5EQ  Frame: 1 Pos; 154 -324  Length: 57 aa  Start with M = True S

énd.3.4 translate forward frames

The Translate Forward Frames displays the translation of the current DNA
sequence or an extract thereof in each of the three forward reading
frames or in all three forward reading frames simultaneously.

The line numbers correspond to the coordinates of the extracted sequence
region. Stop codons are denoted by stars and uncertain (codons including
one or more N's) amino acids by X's. The format of the DNA sequence is
independent of the selected format in the sequence editor form with block
length of 3 and line length of 60 bp.

4.3.4.1 File menu - contains save and prints options for the translated
sequence.

73



H Complete Translation of extract from SEQ_SAMPLE.FMS translaked in All Frames
File Edit Wew Frame Format Attributes Help Transfer

& save As (asciD)

I save as (RTF) T Tih TAT TTT GTT LLL ATT CGC GTT Lkk
w T F v K I E v K

@ Prink Translation {Fixed Format) 19 I L L K F L L 19)

., I F ¢ * W 3 R * I
&5 Prink RTF

C ATT TTT Thl CCA ATL GGC CGA LAT CGG
1 F # P® I G R N R
F F N @ * & E I G
~ Close H F L T N R F K S5 &

Prinker Setup...
Page Setup...

I
4.3.4.2 View menu - includes the available translate options.

E Complete Translation of extract From SEC_SAMPLE.FMS translated in All Frames

_ (0] ]

r s S M
F 15

. =
F i
M
CLAL a0 =
2 30 e
" s
E =

=10 x|

File Edit | Wiew Frame Format Attributes  Help Transfer
ﬂ Complete Translation F5
1 E &l Dpen Reading Frames F& TTT GTT AAL ATT

o ) F W K I
e Longest Open Reading Frames F7

W Longest Fragments Fa c o+ N 5

4.3.4.3 Frame menu - selects the reading frame
translation.

E Complete Translation of extract from SEQ_SAMPLE . FMS translated in &ll frames

o
n
L

E AL ||

CGEC GTT AAdL TTT
E W K F

(forward only) for the

=10

a
x

File Edit Wiew |Frame Faormat Attributes  Help Transfer
ﬂ all Frames Zkr+F
1 CTh TaT TTT &TT Abh ATT
1L :3 Frame 1 krl4-F1 i F W E I
* =¥ FrameZ chl+Fz | I L L E F
E = Fames Chl+F3 Focoor no a3
46 TTG =F Frames1andZ TTT TAL CCA ATAE GGC
1o L =! Frames 1 and 3 3 * F I &
= o ard 3 F N o ® &
w =3 FramesZzan L T - R P

4.3.4.4 Format menu - allow you to select line length and whether or
not to divide the sequence in blocks of 10 residues.

E Complete Translation of extract from SEQ_SAMPLE.FMS kranslated in Al Frames

File Edit W“iew Frame | Format  Attribukes  Help TransFer

By=
CGC GTT AAL TTT 45 E
R Vv K F 15
L L N F %
R * I F i
Ey,
CGL AAT CGG CAL 90 C
E N R O 30 HEh
E I G K —
E 5 L K =
=100 %]

]

46 TTe TTAR AALT CAG CTC ATT CCAL ATA GGC

1 CTh AAT Tt 36 BTT AALL ATT
1L M ¢ i Blocks ’ﬂ45 K I
= I ¥ 3 v N &0 L E F
E L * L L I - N3

B
CEC GTT Apd TTT 45 E

E W E F 15
o L i) F %
E w T F E
IEH

CA LAT CG CAR 20

4.3.4.5 Attributes menu - contains simple options for annotating the
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translated nucleotide sequence.

Complete Translation of extract From SEQ_SAMPLE.FMS Eranslated in =0 x|
File Edit W“iew Frame Format | Attributes  Help TransFer

| -tj_!l Docurment Font.. . ﬂ E

1 CTL LAT TGT AAG = .- ment Backodlor.., Abri ATT CGC GTT Add TTT 45 o

1L M [ K K I E W K F 15 EE

* I W 3 |2] ResetAttributes K F & L N F —

E L * A L T T = : N a R * I F E

4.3.4.6 Transfer - it is possible with the transfer options to highlight a
nucleotide region (for example corresponding to an interesting portion of
the translation and - by clicking Transfer - to transfer the highlights to the
normal sequence edition (see below).

Longest ORFs in extract from SEQ_SAMPLE.FMS translated in All Fram ]

G
Ix

File Edit W“iew Frame Format Attributes  Help Transfer

o]

a0l CGET TGC

Cix CTT TCC AGT CGG GLA ACC TGT CGT GCC

AAT LA Qa0

L

E F P J ( { J J i i il

TCG GCC LAC GCG CGG GGL GLG GCG GC GTI G GGC C 1035
345
|23 F T

1036 CCGF CTT CCT CGC TCh CTH CGE TCG
a0

jeu)

tes

jas]

|«
S YT VR TR VIR VTN e T | N o

| DA Reqgion: 905 - 1053 Length: 149 44 Reqgion: 302 - 351 Length: 50

Highlights corresponding to the selected region in the Forward Frame
Translation form.
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SEQkools sample project

=10l x|

File Edit Translate Search FRetrieve Compare Analyse Header Project Launch  Tools  Special  Wwsw  Preferences  Help

651 TEEASCTOCA COSCEETGEC SECOGSCTOTA GAACTAGTGE ATCCCCCEESE ;l SEQ_SAMPLE.FMS ila
701 CTGCAGGAAT TOFATATCAL GOTTATCGAT ACCGETCSACC TCGAGGGGES gigg:ggg:ggg

751 FOCCEETACT CAGCTTTTGT TOCCTTTAGT GAGEGTTAAT TEOGCGCTTE DT60-004.5E0) Ty
801 GOETAATCAT GETCATAGCT GSTTTCCTGTE TEALATTETT ATCCGCTOLD DT60-005.5E0 x
851 AATTCCACAC AACATACGAG J g%ggg?ggg =
EINNE el - T35 ST SA ST ALCTC DT&0-008.5EQ

o951 : DT60-00%,560 ucal
1001 ¢ e GO GTATTEEGOE c DT80-010.5EQ <a
1051 CTG Ietel BTTCEECTEE GECUCAGCEET ATCAGOTCAD BES:SEEES =
1101 TCAAAGECEE TAATACGSTT ATCCACAGAL TCAGGGGATA ACGCAGGARL DT60-013.5EQ ey
1151 GAACATETEL GCAAALGGOC AGCAAAAGEC CABGAARCCET ARAMAGGCCS DT60-014.5E0 2
1201 CQTTECTEEC GTTTTTCCAT AGECTOCGCS CCOCOTGACGA GCATCACARL ng:gigjggg -
1251 AATCEACGOT CAAGTCAGAG GTEGCGALAC COGACAGEAC TATLALGATA DT60-017.5EQ F#
L IR N B B Vot I W Ve P Pah 13 D 013 B Pt Pt P P13 P Pl O S o 1 2 P P P 2 1 P P s 1 IO e P P 1x s P L 2 Pt P L Bt 13 12 P P Pl W P LI NTAEN-N18.5F0 ;I’:
|Selected region: 905 - 1053 149 bases il I il | 1 Lpdate |
|seq_sample.fms WS 2961bp  chk47739  Fle 1of 246 [sEC_saMPLE.FMs =] B3| | ] o]

|DNP. project

|Main instance = 00

| Auko-Backup OFF

| Case = Mixed

[Mode = Mumber

|Sorted = False

4

Re-translating the highlighted nucleotide region in the normal sequence
editor displays the translation with the translated nucleotides displayed
above the protein sequence.

Longest ORFs in extrack From SE

AMPLE.FMS translated in &ll Frames

Fil= Edit

View  Frame Format

Aktribukes

Help

TransFer

I
O

=10 x|

1 H a

la F

F

il P

T

46 F L

E L T

v e K

E e E

A H z

H I

F

W

E E

1040 TTC CTC GCT CAC T

N C v

v F A

F A T

A L

A

L

1) A

905 ATG AGT GAG CTL ACT CAC ATT ALAT TGO GTT GOG CTC ACT GCC CGC

T

950 TTT CCA GTC GG&E AARL CCT GTC GTG CCA GCT GCAL TTA ATG AAT CGE

n

995 CCA ACG CGC GGGE GAG AGE CGG TTT GCG TAT Toos GCG CTC TTC CGC

L

| v

949

A E 15

994

N E 30

1039

F E 45

1054
50

L

| Translation completed.

S YT VR TR VIR VTN e T | N o

and.3.5 back-translate protein sequence

Back-translating protein sequences is useful when designing sequencing
primers. When a protein sequence is displayed in the normal sequence
editor selecting the Back-Translate option prompts you to select/load a
codon usage data file to supply information about frequently used codons
(codon usage) for the particular organism/protein.
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Codon usage table: HOMO_SAPIENS, COD = ||:|| ll
Eile Current Main Build Info  Preferences Help
Codon usage, current T Main codon table Sequence data
Ala GCG .104 Gln CAG 727 Leu TTG 122 Ser AGT . 147
GCA 232 Cad 273 TT& 077 AGLC . 238
GCT .26l Glu GG . 576 CTG . 380 TC 055
GCC . 402 Gid . 424 CT& 095 TCA .154
Arg AGG .204 Gly GGG L2465 CTT 125 TCT .183
AGA 205 GGA 251 CTC .199 TCC 223
CGE .204 GGT 163 Phe TIT . 450 Trp TGG 1.000
CGA 114 GGC . 341 TTC . 550 Twr TAT . 436
CGT 083 Hiz CaT . 407 Pro CCE 111 TAC . h6d
CGC .1%0 CAC . 593 CCA 272 Val GTG .455
Asn AAT . 454 Ile ATA 185 CCT . 280 GTA 124
AL . 545 ATT .347 CCC . 336 GTT .181
Asp GAT . 460 ATC . 465 Thr ACG .109 GTC . 240
GAC . 540 Lys ALG . 563 ACA . 286 End TGEL .6l2
Cyz TGT . 450 Abd . 437 ACT . 238 TAG 175
TGC . 550 Met ATG 1.000 ACLC . 366 Tad 214

|C0d0n frequency in codon usage table homo_sapiens.cod

Imnpork |

When a codon usage data file is successfully loaded into SEQtools the
form below is displayed to enable you to select a degeneration level.

Choosing level 1 will result in a primer without degenerate positions while

level 6 will cover all possible degenerate base combinations. The cost in
the latter case of course is few primers in the mixture with the correct
base sequence exactly matching the nucleotide sequence.

Back-Translation Options

Codon File: HOMO_SAPIENS.COD

Codon degeneration level:

Preferred codons - level 1
Degeneration level 2
Degeneration level 3
Degeneration level 4
Degeneration level 5

Al codons - level &

Back-translate options:

Conyvert ko complement

Ise ILE symbols

Cancel | Translatel

e Nie e Rie i

v
B

The primer sequence after back-translation is displayed in a simple text
form. You must then copy/paste the primer sequence into a separate

instance of SEQtools opened for handling primers.

77



B et Editor: Untitled =101 x|

File Edit Annotate

| L TiOTIA (AG)TG (AG)GC (CG)AG (AG)AA (OT)CT (AG)AA (CG)AG (AG)GC CCA
Il (AG)TA (AR GO (AG) AA (CTICT (CT)CT (CT)TC (GT)CC (CTICT (GT)6T (A GE
Bl (CTICT (aG)TT CAT (C&)AG (AG)GD (AG) G0 (AG)GE (CG)AC [OG)AC (AG) GG
91 (CTITT (&T)CC (O AD (AG) GG [(AGIAA (CT)CT (AG)GC (GTIGT (O A (AG) GO
121 (CE)AC (AG)CA (AS)TT (AG) AT (AS)TE (&T)6T (CFAG (OT)TC G(CG) (AT) CAT

4nd.3.6 create protein files

This utility is designed to assist you in the analysis of short EST
sequences (expressed sequence tags) in cases where functional
identification by data base searching has failed and the correct reading
frame thus is unknown.

The utility translates all nucleotide sequences of the current project in the
selected reading frame(s) and saves each protein sequence in a separate
file. The extracted protein sequences can then be searched for example
against the Prosite data base of protein motifs, or other data bases
including protein signatures.

Translation options:
Complete sequences - the complete translation including X 's and stops.

Largest fragments - largest contiguous amino acid region without stops N-
terminal regions; regions starting with a M and ending at the first
downstream stop C-terminal regions; regions from the start of the
sequence to the first stop

Frame options - (1) All reading frames. (2) The 3 forward reading frames
(A, B, C). (3) The 3 reverse reading frames (D, E, F).

Filter option - allows you to disregard protein sequences shorter then the
selected minimum length.

Protein file names - The protein file names are constructed by adding _N
to the file names of the DNA sequences, where N denotes the reading
frame (1-6, or # for all reading frames in the same file). The two
characters can be added in one of four ways: (1) By replacing the
extension of the DNA sequence file name with _N. (2) By adding _N to
the leftmost six characters of the file name. (3) By adding _N to the
rightmost six characters of the file name. (4) By adding _N to the middle
six characters of the file name.

In the latter three cases, the protein file names will lack an extension.
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When the protein files are build, the selected file names are validated to
avoid duplicate file names. If the selected naming method yields duplicate
names, the building is arrested and the used advised to select another
method of generating protein file names.

In cases where none of the available four methods yields unique protein
file names, the original DNA sequence files must be renamed.

File format - The protein files can be saved in either Fasta or GCG format.
Each protein file includes a header giving the sequence name, the reading
frame and the length of the protein sequence. The protein sequences are
broken into lines of 50 characters without line numbering.

Save options - The protein files can either be saved in separate files or in
one file per DNA sequence. If the latter option is selected, a 5 x stop

separator is inserted between each reading frame if the check box for this
option is checked.

te Protein Files 5'
—Translation options —————— —Add bwo-char. frame-code to
Complete translation i* Complete file name - no ext,
Longest fragment 8 Rightmost 3 chrs. of name 8
M-terminal Fragmenkt i Leftmost § chars, of name
Z-terminal Fragment 8 Middle & chars. of name 8
—Frame options Ovverwrite without warning v
&
Allframes * | [ DTe0-229._a11 754 |
Forward frames (1,2, 3) DTE0-230. All 755
Reverse Frames (4, 5, 6] (@ DTE0-231. ALl 738
DTa0-232. _All 632
—Filter options DTa0-233. _All J6G
DTa0-234. _All i
Minirumn length | 060 - DTE0-235. All =1
DTe0-2356. 41l TZ8
~Formak options DT60-237._All 772
& DTe0-23558. _4all 624
—— s DT60-239. ALL 719
SECtools default [ DTa0-240. All 769
DTa0-241. All 7L
—File Dptions LTe0-242. A1l 7L
Each frame in one file O DTE0-243. ALl 730
All Frarnes in one file (@ DT80-24d. A1l 534
DTe0-245, all 672
Five x stop between frames W DTE0-246.
|The list includes 246 prokein sequences longer than 60 aa
Exit I Destination Create Files
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4.4 SEARCH MENU

1. 4.4.1 about searching (general comments)

2. 4.4.2 search with data files (construct plasmid)
1. 4.4.2.1 compose restriction enzyme data file
2. 4.4.2.2 restriction enzyme search, plasmid editor
3. 4.4.2.3 restriction map
4. 4.4.2.4 transfer selected region

3. 4.4.3 search with user query

4. 4.4.4 batch blast search
1. 4.4.4.1 batch blast at genbank
2. 4.4.4.2 local single database search
3. 4.4.4.3 local multi-database search

5. 4.4.5 find in sequence
1. 4.4.5.1 repeats
2. 4.4.5.2 introns

6. 4.4.6 find in project (patterns, identical, similar)
1. 4.4.6.1 duplicates
2. 4.4.6.2 project blast
3. 4.4.6.3 patterns
4. 4.4.6.4 antisense

7. 4.4.7 search virtual headers

and.4.1 about searching

The search options in SEQtools are quite extensive. The brief descriptions
below are primarily intended to give you an overview of the various
options for searching sequences and their annotation. It is recommended
that you look through the different sections below to learn which options
are available. And then experiment to find the most convenient way to
use the different functions.

g with Data Files »

-

@ with User Queny

M Elast Batch Search #

 Find InSequence  #
% Find In Project ’

@& Vitual Headers...

and.4.2 search with data files

This function enables you to sear a single sequence with a collection of
restriction enzyme sequences. Use Compose Search Data File to build the
group of enzymes you want to include in the search data file. Note that
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you can convert an entire project of primer sequences into a search
datafile and use this datafile in exactly the same way as proper restriction
enzyme datafiles.

P9 with Data Files " Compose Search DataFile...  F2

@& with User Query  » LF Result As List, Plasmid Editor... F11
S Result As Sequence Map...  F12

ME Elast Batch Search *

 Find In Sequence  #
8% Find In Project »

a4 virtual Headers...

4.4.2.1 Compose restriction enzyme data file - This form contains
various options for building a custom designed restriction enzyme datafile.
Use the setting User defined sequences if you wish to search with a

search datafile containing primer sequences (or other user designed
search strings).

E’ﬁﬁelect Enzyme Group - Data File: GCG_UNIG.DAT

File Edit ReBaze Help

Predefined groups T User defined groups
All restriction sikes . 3 overhang .
Flain restriction sites ; o 5' overhang C
Common polylinker sites . Blunt ends .
r Falindrome o
4 - base recognition sites
- . Mon palindrame i
5-b ik it
ase recognition sites - Degenerate sites ~
6 - base recognition sites Nor-contiguous skes '
7 - base recognition sites .
7 < base recognition sites . User defined sequences e
Plain recognition sites (103 Sequences)

MName: Sequence:

I.ﬁ.cchSI j I G*GTACC j Accepk |

4.4.2.2 Restriction enzyme search, Plasmid editor - The results form
shown below displays the result of the datafile search. the form includes
various options for filtering the list of matches (remove multi-cutting
enzymes for example). Clicking a match line highlights the match in the
original sequence.

81



This form also contains a simple function for assembling simple plasmid
constructs. This function is described in the following screenshots.

8 26 hits in DTE0-246. =10l x|

File FReduce WYiew Search Construck Reset

3 4 ( [ 1
Mbol 2% a4 55 4 *GATC GATC 2
Mbol 159 159 163 4 *GATC GATC 3
Mbol 241 241 245 4 *GATC GATC 4
Mbol 283 283 287 4 FGATC GATC &
Hpy CHATY 144 145 145 4 A*CET ACGT f
BollI 155 159 164 6 A*GATCT AGATCT 7
Tail 144 14 148 4  ACGET* ACET i
Hpall Bz 63 (&) 4 MGG CCiGG 9
Hpall 179 180 183 4 C*OEG C G 10 o
Bfal 91 9z 35 4 C*TAG CThAG 11
Bfal 321 322 325 4  CH*TAG CThi 1z
Dpnl 12 14 16 4 GAFTC GATC 13
DpnI 2% af 55 4 GA*TC GATC 14
DpnI 159 161 163 4 GA*TC GATC 15
Dpnl 241 243 245 4 GA¥TC GATC 16 ;I
Fime-T b L= | 1] = L=l A T AT i
| Ready to assemble plasmid construct. .. v

Options under the Reduce menu.

e 26 hits in DT60-246.5EQ) =10J %]

File | Reduce Wiew Search Construct Reset
Mar ¥ Show all Enzymes F3 nd

ﬁ Include Enzymes Only IF. .. Pl

Mo, Matches < 3
Mt Remove &ll Enzymes Except IF... r 0. MAtEnes GATC 3
MboT T T Mo, Matches < 4 GATC 4
Mbal 283 283 Mo, Matches < 5 GATC g
HpryCH4TY 144 145 Mo, Matches < 6 ACET &
BollT 155 159 T T Ea T AGATCT 7
Tail 144 148 148 4 ACGET* ACET g
Hpall 62 63 [=12] 4 C*CGG CCiaG e
Hpall 179 180 183 4 Z*CEG CCiak 10 o
BFal a1 92 95 4 C*TAG CTAG 11
Bfal 321 322 325 4 C*TAG CTAG 12
Dpnl 12 14 1a 4 GAFTC GATC 13
Dpnl o4 o6 S5 4 GAFTC GATC 14
Dpnl 159 161 163 4 GAFTC GATC 15
Dpnl 241 243 245 4 GARTC GATC 16 ;I
Fiee-T L=t hpl=] = L= A AT AT 17
| Ready to assemble plasmid construct. . 4

The match list after removal of restriction enzymes which cut more than
once.
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I8 S hits in DTE0-246.5E0

File Reduce W“iew Search Conskruck

Reset

=10l x|

CutSite

Hpy CH4Y 155 157

Sequence

AHGATCT AGATCT
ACGT* ACGT
T*TAR TTAA
TiE*CA TGECA

1
2
&
4
3

| Listing enzymes that cuk less than 2 times in sequence,

Proceeding through the steps of the Construct menu allows you to digest
your sequence with the specified restriction enzymes and to isolate the
segment in a separate text form. This facility can be used to build simple
plasmid constructs: The operation comprises 3 steps:

(1) Navigate to the vector sequence in the project and isolate of 5' vector

arm by a single cut.

(2) Navigate to the sequence to provide the insert and isolate the insert

sequence by a double cut.

(3) Navigate back to the vector and and isolate the 3' vector arm by a

single cut.

Navigating to a different sequence in the project automatically updates
the list of matches for the selected search data file. Before a sequence
segment is inserted into the text form, the overhangs are checked for

compatibility and the result of the check displayed in an info message.

In the example shown below the 5' end of the construct is created by
digesting the vector with enzyme HpyCH41V. Clicking Append 5' Vector
Region To Construct transfers the isolated segment to a text editor.

LE Plasmid Editar

File Reduce Wiew Search | Construct Reset

=10l x|

Translate Construck

Stark ¥ Isolate Yector 5 Region, Single Digest FS

........................................................................ Tsolate Internal Region, Double Digest. F5 : 1
TaiI 144 Isalate Yector 3" Region, Single Cigest. F7 ACET 3
HprCHAY - TECA 5
Bqlll Append &' Vector Region To Construct  Shift+-FS AGATCT =
Msel 230 append Internal Region To Construck  Shift+Fa TTAA 4

Append 3 Yector Region ToCanstruck Shift+ET

Clear Current Construck

Store Conskruck

| Single digesk with HpwCHAIY commprecss
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The 5' segment of the vector sequence after digesting with enzyme
HpyCH41V copied to the text form.

E Cloning Workbench 10| x|
File Edit Annotate
| 1l GTaArAAGCCSE AGATCCAAGA CAMAAGAAGGD ATCCCTICCE ACCALCAGAD
81 ACTGATCTTT GOCGEEAAGT AACTOGAAGAE TEEEOGEALCLE CTAGCGEZATT
101 ACAACATOCA AAMAGAATCS ACTTTACATS TTETICTTCOS TOTA
Isolating the insert by a double digest - hold down the <CTRL> key while
clicking the second enzyme in the match list. Note that this option is only
available after the 5' segment has been isolated.
LE Plasmid Editor =10] %]

File Reduce Wiew Search | Construct Reset

v Isolake Yeckor 5 Region, Single Digest FS

v Isolate Internal Region, Double Digest Fa

Append 3 Yector Region ToCanstruck Shift+ET

Clear Current Conskruck
Skare Construck

Translate Construck

AT g ;
Tail 144 Isolate Yeckor 3 Region, Single Digest F7 ACET 3
HpyCH4Y 155 TECh [
BollI 155 | v Append 5 Vector Region To Construct Shift+FS AGATCT =

IP=EEETT]  coond Internal Region To Construct  Shift+Fs

| DDUI:"E dIgESt W|t|-| Hp':."CHq'Il'u'l L= LIL= I R L= ey g =) s T O o [T

Click Append Internal Region To Construct to copy the isolated insert
sequence to the text form. In the screenshot below the construct has

been completed by insertion of the 3' vector arm into the text form.

Eicmmnwaandu =10l x|

File Edit Annotate

1l GTALALGCCAE AGATCCRAAGA CAAMAGRAGEC ATCCCTCCCGE ACCARACAGLG
51 ACTGATCTTT GUCGGEAAGT AACTOGAAGE TEGECGEHACA CTAGCGGATT
101 ACARCATCCAE A222GAATCA ACTTTACATC TTGTCCTTOE TCTA

|»

1l cgtggtggaa tgeagatett cgtgaasaca ctgacoggas agactatasc
51 gettgasgtt gaategtogy acacsatoga caatgh

1 TaA2AGOCAL GATOCARGAC ARAGARGGCE TOCCTCCCGA CCAMCAGAGE

51 CTEATCTTTG CTEEGEAAACA ACTCOGAAGE TEGECGEHACA CTAGCGGATT
101 ACARACATCCAE A222R82TCAEL CTTTACTCTT GTCCTTOCGT CTACTTEETE b
151 GAATEC _J
-
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The completed plasmid sequence can either be copy/pasted to a second
nucleotide instance of SEQtools or appended to the current project as a
separate, new sequence file.

EE Plasmid Editar ;;UEUEH
File Reduce Wiew Search | Construck Reset
Fj— | Stark ¥ Isolate Vector 5 Region, Single Rigest FS LIIR | Mo |
HpreCH4TY 144 v Isolabe Internal Region, Double Digest F& ACET 1
Tail 144 | v Isolabe Yeckor 3 Redion, Single Digest FY ACET 3
HpwiZH4Y 155 TGCA 5
Balll 155 | v Append St Yector Region To Construct Shift+FS AGATET 5
M v Append Internal Region To Construct  SHFt+FEE
v Append 3 Yectar Region Ta Construct Shikt-+E?
Clear Current Construck
v Store Constrock
Translate Conskruck
| Construct appended to projeck——emer—rrorererre—rr o P e e e o

Restriction map - A restriction map is a second alternative for displaying
the result of a datafile search. The first character of the enzyme name
marks the cut site.

H in extract from sequence DT60-246.5EQ

File Edit Attributes

=

& save as (RTF)

Save As (ASCIL)

&5 Print Map (Fixed Farmat)

&b Prink RTF

Printetr Setup...

Page Setup...

ih Close

Transfer

111
BstKTI
LY¥I
Dpnl
HaW

=10l %]
“ o
BAGLCAAAGALGGCATCCCTCCOGACCAACAGAGACTGATCTTTGOCGGGAASCALACTCSAAGE B0 -%é
rETI BEstKTI TagI _
Dpnl Hpall -
T Moo Noil
[
GATTACAACATCCAAARAGAATC AACTTTACATCTTGTCCTTCGTC TACGTGGTGGAATGCAGA 160 -
Tfil Aol Eg
Ezall
HpyCH4 IV E=
Tail
Hpyo
M
161 TCTTCGTGAAAACACTGACCGGLAAGACTATAACGCTTGAAGTTGAATCGTCGGACACAATCGACAATGTTALALAGCCLL 240
E=alWl Tfil Hpy39T M=l OCwid
Hpall Tagl
=l
4

4.4.2.4 Transfer selected region - Highlighting a region of the
sequence in the restriction map and clicking Transfer closes the restriction
map form and transfers the highlights to the sequence displayed in the

normal SEQtools editor.
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extract from sequence DT60-246.5E0) 10| =]
File Edit Attribukes Transfer
o
LT |
DAT
Hpall
MhooTI il
[
4] e L LT AAC TTTAC AT TTGTCCTTCGTC TACGTGETGGAATGCAGA -
Efal Tfil Aol Eg
Bzall
HpyCH4 IV E=
Tail
Hpyo
M
161 TCTTCGTGAAAAC A TGACCGGAALGAC TATAACGC TTGAAGTTGAATCGTCGGACACAATCGACAATGTTAAALGCCALL 240
11T E=aWl Tfil HpvasI M=el Cwid
EstKTI Hpall Tagl
tY¥I
Dpnl
Hav LI
| CMA Region: & - 115 Length: 105 o
Highlighted sequence region transferred from the restriction map form.
MAIN - SEQtools sample project - |D|ﬂ
File Edit Translate Search Retriewe Compare  Analyse Header Project Launch  Tools  Special  Www  Preferences  Help
SEQ_SAMPLE.FMS il -
DTE0-002,SEQ =
. h . — DT6e0-003,5EC @
ACTTTACATE TTGETCCTTCZ CTR0-004,5EC)
AACACTEACC GEAAAGACTA TAACGCOTTEA DT60-005.5EQ }(
201 AGTTGAATCG TCGGACACAA TCGACAATET TAALAGCCAA GATCCARGAC g%g:ggg'ggg —
251 AMAGAAGGCA TOCCTCOCGA CCAACAGASA CTGATCTTTE CTEGGARACA DT60-008,5E0) #4
301 ACTCCGAASS, TEEECEEACE CTAGCGEEATT ACAACATOCA AAMAMATCAMA DTa0-009, 5EC
351 CTTTACTCTT GTCOTTOCET CTACTTGETE GAATGC D00, S0,
DTE0-011,5EQ =
DTe0-012,5E0 —
SIS [
|Selected region: &- 115 108 bases 5 | I 4' | 246 Update |
|dt60-246.5eq WS 38Ebp chk&7739  Flle 246 of 246 [pTen-246.5E0 2 | il | | o |
| DM project |Main instance = 00 | Auko-Backup OFF |Case =Mixed  |Mode = Mumber |Sorted = False i

and.4.3 search with user query

Simple search with a sequence query (nucleotide or protein) can be
performed either on the currently displayed sequence or on all sequences
contained in the project. In the latter case the Search Sequence form
automatically appears when a matching sequence is clicked in Project
Search mode.
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@& with Data Files r I

ARIIEET o seoch oot seqonce..

Blast Batch Search  * %ﬁ Search Entire Project... F3

 Find In Sequence  #
2% Find In Project >

@4 virtual Headers. ..

In addition to a plain query string more complex queries can be
constructed using the syntax below:

Syntax:
? Any character.
[] Any of the characters within the square brackets.

['] Any characters other than those within the square brackets.

5'/ABCn1-n2/ Between nl and n2 characters from 5'-end or N-terminal

other than A, B and C.

/ABCn1-n2/ 3' Between nl1l and n2 characters from 3'-end or C-terminal
other than A, B and C.

/ABCcnl1-n2/ Between nl and n2 characters other than A, B and C.

Examples:
Pattern: Finds: Does not find:
ASTS?V ASTSxV ASTSV
AST[GHWP]SV ASTGSV and ASTHSV ASTNSV and ASTRSV
AST[IGHWP]SV ASTGSV and ASTHSV
/1-20/AST/4-8/SV ASTKSV and ASTYSV
AST/4-8/SV/2-20/ 5' XXXASTXXXXSV 5" xxXASTxxxXSV
/A1-20/AST/4-8/SV ASTXXXXSVxxx 3' ASTxxxxSVx 3'
AST/B4-8/SV/1-20/ 5" XxXXXXASTXXXXXSV 5" XAXXASTXXXXXSV

ASTXXXXSVxxX 3' ASTXBxxSVxxx 3'

Where x is any character; 5' and 3' denote the 5'/N-terminal and 3'/C-
terminal respectively.
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Search current sequence - Result of sequence search. Each line include

the start and end of the match as well as the orientation (W=Watson;

C=Crick) of the match.

H Search Sequence, ser Skrings ll
Options | Query DataFile  Help
Trim Ends OF Quary

7T -
Remove Internal Spaces

Inwert Query -
5 Complement Query e
3 287 - 2g9 W
4 352 - 354 W
] 344 - 345 C
& 341 - 343 C
7 295 - 295 C
g 251 - 253 C
a 233 - 235 C
10 183 - 185 C ;I

| 14 matches were found in this sequence,

Exit | Clear | GetString|§jjj

Search entire project - Result of a project search. The View option is
set to Descriptions, Virtual Blast Section listing the matching sequences
by their best blast match in the blast search currently selected in the
Compose Header form as the Virtual Blast Search.

Search Projeck x|

File ©Options CQuery Wiew Sork Help

| TTTTCCG =

T37547 ubiquitin Fusion prokein - fission yeast su:hizu:usat:l
*Expect value outside range

£i249796 nipsnapl protein [danio rerio]

T38617 probable ubiguitin fusion deqgradation prokein -
*Expect value outside range

Mc_001 145 hsh155p [saccharomyces cerevisiae]

*Expect value outside range

*Expect value outside range

AF360341 1 af360341 unknown protein [arabidopsis
Aj319745 serine protease 1 [pyrenopeziza brass

*Expect valle outside range -

e (NS

|2IZI makches found among the 246 files

Exit | Clear | Get string |

é04.4.4 batch blast search

One the very strong features of SEQtools is the Batch Blast Functions
allowing you to submit some or all sequences of a project to NCBI for
homology searching of specified subsections of Genbank.
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The Blast functions exist in two almost identical versions in SEQtools: One
based on the QBlast scripts the other on the NCBI program blastci/3.exe.
The first version is a web interface to the blast engine at NCBI while the
other is a client/server type of arrangement. In designing both functions a
considerable effort has been spent on self-recovery of the functions in
case of crashes to ensure that when a batch search job is launched it
should run to completion without user intervention. This holds true in
nearly all cases, even when the job lasts several days (TBlastX) or
includes a large number of sequences (up to 30,000 has been searched
successfully). Results are nice provided you have somewhere to store
them in a form that allows you to retrieve them again... The blast search
functions of SEQtools are intimately integrated with the storage/retrieval
system of search results. Read more about this under the Header menu.
Provided your pc is sufficiently powerful you can launch a batch blast job -
and continue working (on a different project) in an different instance of
SEQtools while the blast search runs in the background.

@& with Data Files »

@& with User Query  »

2 Sequential, NCBI - QBlast... Shift+F1
[+ . .

{1 FindIn Sequence P :; Seq.:mh;I;NCB;- Blastcl3... ::H’Z
~ Local Single Database... ift+F3

Bf FindInProject > - )

-~ = localMultiple Databases...  Shift+F4

@& virtual Headers. ..

CY ot web oo SRR

4.4.4.1 Batch blast at genbank - In most cases the different settings
tabs are self-explanatory. Note, however, that you cannot import/parse
blast results into sequence headers if you choose to get the results as
html files. This has to do with the structure of the header/annotation.
There is access to the Internet/Entrez at NCBI from within the sequence
list displaying search results which to some extent compensates for this
by providing an easy link to additional information.

(QBlast - SEQtools sample project ;IEIEI

m | Pre-Search Databases | ‘Wiew Search Progress | MCEI info

| Final Databases I Advanced Options I Destination I Rangel

Elast program for final search: I Blastl vl

Mumber of description returned From MCEL: I 10 ﬂ
Mumber of alignments returned from NCEL: I 1 j
Only retrieve result if expect value is better than: I 1e0 j

Filter query sequence before searching v

e

Result in HTML format: Il
Advanced search options enabled. .. B
Progress | 0%
|Ready to launch advanced bakch blast search. ..
Exit | Wiew Log File | Resek Pause Search
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The list of available main sections of Genbank. The content of the
database list (and the available blast programs in the dropdown list above
as well) reflects the project type (nucleotide or protein).

QBlast - SEQtools sample projeck
nr «| Select database For the
= final blast search.
[] drozophila gehnome
Therest of s search
[] dbsts iz displayed, stored in
seguence headers or

[] est sequences saved as separate files
[ mouze EIT as determined by the
[] human EST Drestination settings.
[] other E3T

¥ [] patents
[l wector |-
[ mitochondrial
[l alu repeats
[ eukaryotic promotors
T e et e = i

Pragress | 0%

|Ready ko launch advanced batch blask search, .,

Exit I Wigw Lag File | Reset | Pause | Search |

Under the Advanced Options tab is collected additional options for
database selection. The list may not be entirely updated, but is the most
recent the I could retrieve at NCBI.

Among the advanced options is a checkbox for activating Sequential
Search. This implies that the function performs two sequential blast
searches: The first with the project sequences, the second with the best
match of the first search. When this option is active two more tabs on the
blast form becomes active to allow you to select program and database(s)
for the first search.
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CElast - SEQtools sample project I ]

Pre-Search Program | Fre-Search Databases | Yiew Search Progress | MCET infa |

Final Blast Program I Final Databases  Advanced Options |Destinati0n| Rangel

Special databases, descriptions:

Mouse subset of GenBank+EMBLLCOE] sequences From EST Divisions

-I
i Database name: | esk_mause ﬂ ﬂ
Selecting a specialised database deselects checked standard databases
Enkter ane or more Entrez qualifisrs:
¢

Sequential Blast Search is disabled, click checkbox ko activate. ..
Activate - Sequential Batch Blast - search o

Progress | 0%

|Ready to launch advanced batch blast search. ..

Exit I \-'iewLogFiIel Reset | Pause | Search |

The Destination tab contains an option to save the project for the
specified number of completed searches. As all data in SEQtools are
stores in PAM until the project is saved this setting should be active and
be set to for example save/100 searches. If the blast engine at NCBI is
very busy it may be an advantage to set the auto-resume value to 10 -
30 min to re-launch the sequence if more than the set amount of time has
elapsed without a result has been received. Under normal circumstances
it takes about 20-40 sec to search a 500 bp sequence with blastn.

You can choose to have the results displayed as they arrive in which case
they are not stored in sequence headers. It is also possible to have the
results saved as separate files (for example in html format). The default is
Parse results into sequence headers.
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Final Blast Program I Final Databases I Advanced Option:

When the result arrive from NCEI then. ..

_ View results as they artive e
. Parse results into sequence headers *
Save results as separate files without parsing “
Auko-save the project after receiving results for Off = SEQUENCES

Auko-resume if interval between searches exceeds IIU j' minukes

The results are parsed and stared in sequence headers. - Existing resulks for a
sequence creaked with the same blast program and database(s) are overwritken
without warning by the results of the new search. If the new search Fails ko
return a resulk, the existing search result is preserved, Results produced by
narmal and sequential blast searches are stored separately in headers.

Progress | 0%

|Ready to launch advanced batch blast search. ..

Exit I \-'iewLogFiIel Reset | Pause | Search

In this tab you can set the range of sequences you wish to search. This
can be the entire project or the currently displayed sequence - or a
discontinuous series of sequences selected from the project sequence list
(described in detail on a separate page of the manual).

Search with sequences. ..

" : N Elil from project number: I 1

to project number: 246
Zir with sequences selecked, .,

from the project sequence list [

< 3 Selected sequences: 246
-

Progress | 0%

|Ready to launch advanced batch blast search...

Exit | '\-'iewLogFiIel Reset | Pause | Seatch |

The tab for setting program options for the first search when Advanced
options are enabled.
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Sequential Blast Search, GElask - |I:I|£|

Final Blast Program | Final Databases | Advanced Options | Destination | Rangel

. Pre-Search Program | Pre-Search Dakabases I Wiew Search Progress I MCEL infa I
Blast program for pre-search: I Elastl - I
only retrieve resulk iF expect value is betker than: I 1e2 ﬂ
Cnly retrieve result iF sequence length is less than: 1000 ill
Filker query sequence befare searching v
#dvanced search options enabled. .. B
Progress | 0%
|Read':.f ko launch advanced batch blast search. ..
Exit I Wiew Log File | Reset | Pause | Search |

Available databases for the first search when Advanced options are
enabled.
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Sequential Blast Search, QElask - |EI|5|

Final Blast Program | Final Databases I Advanced Options | Dreskination | Rangel

Pre-Search Program  Pre-Search Databases | Wiew Search Progress I MCEL info I

Select databasels) For

nr s
) — the pre-search,

drozophila genome

i nonth The best maktch aof this
dhats search is retrieved and

used in the final blask

E3t SeqUences search,
nouse E3T
human EST The intermediate resulks

are NOT stored in
sequence headers,

other E3T

patents
wvector
nitochondrial
alu repeats
eukaryotic promotors _:J

TrTomAt A ASmw ST A s

100oo00ddMEO0000

Progress | 0%

|Read';.-' to launch advanced batch blast search. ..

Exik I Wiew Log File Reset Pause Search

4.4.4.2 Local single database search - This function is for searching
the project sequences with a local database, created by the user. Local
databases can be created in different ways as described under the Tools
menu. When you launch the local database search form, a message box
(see below) informs you about available databases and displays a link to
the function used to create local databases. The results are stored in
sequence headers in exactly the same way as results from searches at
NCBI.
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Blast Local Search - SEQtoals sample prajece P ] T
i | Seatch Range I Destination I Manal I
Descriptions I 10 ill Program I Elaztl vI

Alignments I 1 ﬂ
Filker query sequence I

Expect fimit [ te =]
A c =] Eoth strands of query [v

Datsbase  [pEM09S_DE ~|
Progress | 0%
Ready
Exit | Manual | Auto | Stop | Search I

The message box informing you about available local databases.

Draka Libraries

’\G‘& Data libraries currently available:

3 DA daka basels)
Z Prokein data base(s)

Do ol wank bo creake a new daka library now?

Zancel | Create Library kow || Mo, Just Conkinue I

To perform a Manual search, just highlight a region in the displayed

sequence and click Get Seq to import the query into the local blast search

form. Click Search to run the search.
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Blast Local Search, ;IEIEI

Blast Settings I SearchRange | Destination | Manual :

.........................

AGGECTTALAGAGAC TTCAAC AC TGO CGEAC LGCT
TTGATAAATTTC TATTCATTTTGG GG T TGGG TGS
TALATGGETGCAGGCATGETGALLTGAGGTGCGAGS

GTTGTTTCGAL
£¢
e
Get Seq | Clear |
r
Progress | 0%
Local BlastM search finished.
Exit | rflanual | Auko Stop Search

4.4.4.3 Local multi-database search - Occasionally you may want to
perform a local search on more than one local database. This can be
accomplished with the Search Multi-Database function. Settings are the
same as for other blast functions except it is possible to select more than
one local databases.

Note that it is not possible to store more than one multi-database blast
search in the sequence header. Running a second search overwrites the
first one without warning. You should consider this function primarily as a
help assisting you in getting an overview of the project rather than a
proper analysis of individual sequences.

Clicking a line retrieves the selected sequence/sequence header (if
displayed). You can the use the facilities (Compose New Project) in the
sequence Header form to isolate interest ring sequences into a separate
project - simply by selecting and clicking.

96



Local Blast Search MDE - SEQtools sample prajeck =10 x|
| Range I I Range II I Local Databases I
[Descriptions I 10 ill Progranm I Blastl vI

Alignments I 1 ill
Filker query sequence -

Expectlimt | 1e0 =]
AR il | — Eath strands of query [v

Sequence:

Database:

Progress |

Searching sequences selected from project list.

Exit | Wiew Search Resultl Skop | Search I

Selection of local databases for a local multi-database blast search.

Local Blast Search MDB - SEQtools sample proje - |EI|5|

V|EG_ DN 05-May-2000 =
[w]| ELUESCRIPT 14-Febh-Z2001
[Jdanio 2l-Mar-2003
[deno_45 28-May-2003
denn95_db 25-Mar-z2004
oy e
Sequence:  DTE0-014.5EC 14 of 246
Database:  bluescripk 14-Feb-2001
Progress .

Searching, please wait,..

Exik | Wiew Search Resultl Skop | Search |

Setting the search range. The range can either be the displayed sequence
or all project sequences (Range I) or a discontinuous series of sequences
selected from the project sequence list (Range II).
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Local Blast Search MDE

SEQtoals 5

=101 x|

EBlast Settings Range I I Range IT I Local Databases I

ample project

Conkinuous range of sequences. ..

Elﬁl from project number: I 1

ko project number; 246

Mumber of sequences; 246
Sequence:  DTe0-078.5EQ) 75 of 246
Database: demo93_db Z5-mar-2004
progress |

Searching, please wait. .,

Exit | Wiew Search Resultl Stop | Search I

The results of a multi-database blast search is arranged somewhat
differently in the sequence headers. All search results for a given
sequence with the selected databases are contained in a single section of
the header.

To create an overview of the multi-database search results the form

shown below retrieves and displays the best multi-database search results
for all sequences of the project.
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Analyse Local Blast Muclectide MDE Section _I- _ID EI

File Data Options

DEMO_ 45 SWE_TEST
SJequence DEMOS3_DE Project No
JEQ_3AMPLE. FM3 na = = 1+ -
DTE0-002. SEQ le-14 - - 2 —
DTe0-0035. 3EQ le-14 = = 3
DTe0-004, SEQ Je-15 fe-5 Ge-5 4 o
DTe0-005. SEQ le-14 = = 5
DT&0-006. SEQ le-14 = = &
DTa0-007. SEQ le-14 = = 7
DT&0-008. SE na - - g
DT&0-009. SE0 0 - - g
DT&0-010. SEQ na - - 10%
DT&E0-011. 3EQ na - - 11*
DT&E0-012. SEQ na - - 12
DTE0-013. SEQ na - - 137
DT&E0-014. SE0Q na - - 14
DT&E0-015. SEQ - na na 15%
DT&0-016. SE0 - - - 16
DT&0-017. SE0 - - - 17
DT&0-018. SEQ - - - 18
DTE0-019. SEQ - na na 19%
DT&E0-020. SEQ - - - 20
DTe0-021. 3EQ na ha ha 21*
DT&E0-0ZZ. SEQ na - - ZEt
DT&E0-023. SEQ na - - 237
DTa0-0Z24. SEQ - - - 24 LI
TWTAN_N7E =N e = = 2E%

Expect value cukoff: | 12-3 ﬂ Exit | Refresh |

| Analysis of Local MDE Blastl header sections completed, 5

Highlighting a line in the form and then holding down the right mouse
button retrieves the best match for al/l databases for the selected
sequence.



DEMO_ 48 i SAMPLES 045.3EQ Len: 623 Check: 81635 Date: l6-Jan-Z003 70 le-014
DEMOSS_DE : ZEAl469 Len: 100 Check: 82451 Date: Z4-Mar-zZ004 32 0.003
SWR_TEST : ZBAl469 Len: 100 Check: 82431 Date: Z4-Mar-zZ004 32 0.003
DTa0-00Z. SEQ le-14 - - 2
DTAO-003. 5EQ le-14 = = 3
DTa0-004. 5EQ 3e-15 Ge-5 Ge-5 4
DTAO-005. 5EQ] le-14 = = 5
DTa0-006. = = 5]
DTa0-007. 5EQ le-14 - - 7
DTRO-008. SEQ ha = = g%
DTa0-009. 5EQ 0 - - 9
DTRO-010.5EQ ha = = 10%
DTa0-011.3EQ na - - 11+
DTa0-01z. 3EQ ha = = lz*
DTAO-013. 5EQ ha = = AL
DTa0-014. 5EQ na - - 14*
DTAO-015.5EQ = na na LEE
DTa0-016.35EQ - - - 1l
DTRO-017.5EQ - - - 17
DTAO-016. 5EQ - - - 15
DTa0-019.3EQ - na na 19+
DTRO-020. 5EQ - - - 20
DTe0-021. 3EQ na na na Z1*
DTRO-022. 5EQ ha = = B
DTe0-023. 3EQ na - - EE
DTe0-024. 5EQ - - - 24 ;I
TTEN-N2E =70 s = = beloh
Expect valug cutoff: I le-3 j Exit | Refresh |
| Best Local MDE matched For sequence DTA0-006,5EQ) v

4n4.4.5 find in sequence

Two are included for revealing the existence of repeats in the sequence
and for detecting/indicating the presence of introns (primarily in yeast).
Neither function should be considered as perfect. Much more sophisticated
functions are required to identify introns in mammalian genes and the
user is strongly advised to visit websites specifically directed towards this
analysis.

= Repeated Regions...
2 Patential Introns (5T -- AG)...

4.4.5.1 Repeats - Identifies direct and inverted repeated regions in
sequences.
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Inverted Repeats =10 x|
File Edit | Twpe Attributes
| E Direck Repeats |~ E
Lengthﬂ Inverted Repeats —
= %
160 83 Minimumn Repeat Length  » E
Length = 7
118 TCAARCTT 124
200 ALGTTGA Z0a ih
Length = 7 -
160 ATCTTCG 166
305 CGARGAT 3l1
Length = 7 =
200  ALGTTGR Z08
347 TCAARCTT 353 LI

4

4.4.6.2 Introns - Primitive function for identification of introns in yeast.

Find Introns

Bile Analyse | View Options

50
a3
79
94
a4
70
a3
a7
57
a1
=1
a4

O] x|
v Translation, All Frames I ALLAGOCA -- ACCAACAG AG ACTGATCTTT .
Translation, Frame 1 T LAARGCCA -- TGCCGGEL LG CAACTCGALG
Translation, Frame 2 T LAAAGCCA —- CRACTCGA AG ATGGFGCGGLC
TI’EII'IS'EItiEII'I_. Frame 3 T AsddCCA -- CGLACACT AG CLGLEATTACKR
1 T CCTTCGTC -- GACCGGAA AG ACTATALCGC
1  Highlight Region In Sequence | CCTTCGTC -- ACGOTTGA AG TTGALTCGTE
140 - 202 CTTGTCCTTC GT CTACGTGG -- ACGCTTGL AG TTGALATCGETC
140 - 236 CTTGTCCTTC GT CTACGTGE -- ATGTTAML AG CCAAGATCCL
146 - 202 CTTCGTCTAC GT GGTGGRAT -- ACGCTTGL AG TTGAATCGETC
146 - 236 CTTCGTCTAC GT GGTGGLAT -- ATGTTALL AG CCAAGATCCL
146 - 241 CTTCGTCTAC GT GGTGGAAT -- ALLAGCCA AG ATCCALGACL
149 - 202 CGTCTACGTG GT GEALATGCA -- ACGCTTGA AG TTGAATCGETC LI
|F|:n_|n|:| 30 potential introns in the sequence DTE0-246.5E0
Mim skart I 1 Min size I = Max size I 100 Sark By Size |

Exit |

an4.4.6 find in project

The four functions described below are all designed to perform analyses
on the entire project. This includes finding duplicate sequences,
performing a quick project blast search to reveal internal similarity among
project sequences, a emboss based pattern search and finally a function
to identify project sequences with antisense blast matches to sequences
in sequence header.

101



@4 with Data Files r

@& with User Query  »

Blast Batch Search *

M Find In Sequence ¥

BRI i et seauences.. |
8 woareen | TR IS tpda Project Mot st 5

meD Sequence Patterns, Emboss, .. ™5 Yiew Detailed Results Fé
B GenBank Matches To Crick Strand... |

4.4.6.1 Duplicates - Scans project and lists duplicate sequences.
Duplicate sequences can then be selected and removed from the project.

m Find Duplicate Sequences =10] %]
File Methods Cuboff  Wiew  Format

Projeckt sequences: Project sequences, duplicates:

Sequence Len | P nrin I Lﬂ Sequence Len | P i | Lﬂ
SEQ_SAMPLE.FMS 2961 1 SEQ_SAMPLE.FMS 2961 247
DTE0-002,5E) 419 z DTe0-002,5E) 419 245
DTE0-005,5E0 423 3 DT60-0035,5E0 423 249
DTE0-004,5E 434 4 DT60-004,5E 434 250
DTe0-005,5EC 449 5 DTe0-005,5EC 449 251
DTEO-006,5EC) 379 & DTE0-006,5EC) 379

DT60-007 . SEC 397 7 DTAE0-007,SECY E 5
DTE0-005,5E 356 g DT60-005,5E 356 2594
DTe0-009,5EC 437 9 DTe0-009,5EC 437 255
DTEO-010,5EC) 351 10 DTe0-010,5E) 351 256
DT6E0-011.5E) 402 11 DT60-011,5EC) 402 257
DTeE0-012,5E 473 1z DT60-012,5E 473 2585
DTe0-013.5EC 436 13 _I DTe0-013.5E0 436 259 _I
MTEn Nnid S e l=] = A mATan Nid S e l=] = TEM

4 i 3 4 r 3

| 1 sequences selected.

Exit: | Toggle Active Panel | Remove Selected - Left Panel || Search I

| Method = Identical sequence search |.ﬁ.cti\fe panel = Left |Mat|:h cukoff = 100%: |Iru:|uu:|e cutaff = 100%

4.4.6.2 Project blast - Project blast search builds a local database (if
not already present) and performs a blast search of the currently
displayed sequence against the project database.

The result is either displayed in a simple text form (below) or in the
sequence list (with light blue background) of the main sequence editor of
SEQtools.

The latter display can be achieved by clicking <F5>.
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B Text Editor: Untitled =10] ]

File Edit Annokate

BLASTHN Z.2.11 [Jun-05-2Z005] e

Reference: Altschul, Stephen F., Thomas L. Madden, Alejandro 4. Schaffer,
Jinghui Zhang, Zheng Zhang, Webbh Miller, and David J. Lipman (1997),
"Gapped BLAST and PSI-BLAST: a new generation of protein database search
programs®™, Nucleic hcoids Res. 25:33859-3402.

Query= 000000
(381 letters)

Database: C:4)TINDOWSY 3TS_TEMPY THPY §$00PDES
246 sequences; 91,133 total letters

Score E
SJequences producing significant aligmrents: (hits) Value
DTE0-080.3EQ 755 a.o
DTE0-081.3EQ 161 le-041
DTE0-246.3EQ 103 Z2e-024
»>DTE0-080.3EQ
Length = 381

Seore = 755 bits (381), Expect = 0.0

Identitie=s = 381/381 (100%)

dtrand = Plu=s / Flus ;I

Project blast results for displayed sequence. Right-click the sequence list
to return to the normal list (grey=Iload order or yellow=sorted).

The list of project blast matches is linked to an alignment function
(ClustalW): Select some or all matches (click while holding down
<CTRL>) and Shift-Right click to open the popup menu offering to access
to project blast preferences, Close Selected Sequences or Align Selected
Sequences as illustrated by the screenshot below.

=10I x|

ww  Preferences Help

&
5
4

7 Close Selected Sequences

AT align Selected Sequences

= | fi g
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4.4.6.3 Patterns - The pattern search function utilizes emboss functions
to find patterns in project sequences. The Range settings are the same as

for other search programs in SEQtools.

The syntax is briefly described in the form below (consult the emboss
homepage for additional details). The result of the pattern search is
stored in the sequence headers and are displayed by clicking the View

Header command button.

Pattern Search - Emboss

| Project Range I Pattern Synktax I

Sequence type Options

Mucleatide patkern iy Search upper strand [

Frotein patterm - Lower strand if no hits on upper €
2= Prokein pattern, after translation Search both ztrands i

Search pattern:

Mismatches allowed; I 1 :II

IAAT [LT] G

rrogress | 33%

|Searching for nucleotide patterns, please wait. ..

Exit | hiet Headerl Reset | Stop | Search |

The sequence header displaying the results of a pattern search. As for

local multi-database blast search it is only possible to store the results of

a single pattern sear. The next search will overwrite the existing results

without warning.
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Header to sequence:  DTE0-080.5EQ
File Edit Cursor Search Mew  Refbrieve

#
# Secuence: DTA0-0S0.3EQ
# HitCount: 12

# Pattern: ALT[AT]G

# Mismatch: 1

# Complement: o

#

3tart End Mismatch
7 51 1
134 138 1
190 194 1
233 237 1
236 240
Za7 271 1
Z27e 276 1
279 283 1
287 291 1
296 300 1
330 334 1
341 345 1

Extract - from 3EQtools annotation:

IL: SPECIAL S Pattern search, Emhoss

Zequence
BAATG
BATAT
BABAG
BATAR

. BATTG

BATTC
BACTG
BRBAG
ATTTG
BRATG
BACTG
BRBAG

043C061F . #

lé—-=sep-2005

Pattern Search - Emboss

Search with sequences. ..

=5

O with sequences selected. ..

I Pattern Synkax I

Fram project number:

ko project number;

T

246

from the project sequence list [

00 04 050916 00:07:59

Selected sequences: 246
Progress | 0%
|F‘attern search completed, open header bo view results,
Exit | Wiew Header | Reset | Stop | Search |

The brief description of the pattern syntax. Consult the emboss homepage
for details and additional examples.
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Pattern Search - Emboss

Prosite style pattern syntax

M = any nucleotide is accepted
[ 1= any af the enclosed nucleatides is accepted - [AT]
4} = none of the encosed nucleotides is accepted - {ATH

{1 = number of repetitions - T{Z-5), Af4), [AT]Z)
+ =restticted to 5' end = = restricked to 3 end
ACGT[ACT]IT(Z,4) {AT! ATGGCHNNAGT
<ACGT{GVTTTT[CG]ATGGCH (5) AGT
ACGT{GVTTTT[CG]ATGGC[ATCG] {3) AGT:

Progress | 0%

|F‘attern search completed, open header to view results,

Exit | Wigi Headerl Reset |

Shap | Search |

4.4.6.4 Antisense - This function searches all headers of the project and

examines the alignment sections of blast results (if present) for the

selected Virtual Blast Search and lists the strand orientation for the best

match of each sequence in the project. It is possible to select project

sequences to be complemented to make the orientation of the sequence

and its database match the same.

Find Antisence Sequences 5'

[] DTe0-002.3EQ Plus / Minus z i’
[] DTe0-006. SEQ Pluz / Minus &

[] DTe0-009. SEQ Pluz [ Minus 9

[] DTe0-01Z. SEQ Plus [ Minus 12
DTe0-015. J Minus

[] DTeO0-013. 5EQ Pluzs / Mimus 13

[] DTeD-019.3EQ Plus / Minus 19

[ DTe0-0Z1.3EQ Plus=s / Minus 21

[ DTe0-0Dz4. 3EQ Plus / Hinus 24

[] DTe0-0Z6. 85EQ Pluz / Minus 26

[] DTe0-033. 5EQ Pluz [ Minus 33

[[] DTAO-036. 5EQ Plus / Minus 36 LI

Active blast section:
st {saccharomyces cerevisiae) genomic

| 122 putative antisense sequences found in project,

Ezxit I Compose H I Cnmplementl Search |
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and.4.7 search virtual headers

The last search function enables you to search sequence headers with
plain text queries. The menu options include case sensitive/insensitive,
whole word only, match listing as sequence data or descriptions.

Search headers - match listing by sequence data.

Search Headers x|

File Options Yiew Sort Help

I tibosomal prokein ;I
DTe0-00%. 3E0 9 -
DTe0-010. 3EQ 10
DTe0-031. 3EQ 3l
DTe0-032. S3EQ 32
DTe0-058. SEQ 58
DTe0-051. 3EQ gl
DTe0-055. 3EQ tata
DTe0-101. 3E0 10l
DTe0-114. 3E0 114
DTe0-115. 3EQ 115

| 16 matches found among the 246 files

=
1l Search |

View setting set to Descriptions, Virtual Blast Sections causes match
listing by description lines.

Exit | Clear I

Search Headers x|
File ©Options | Yiew Sort  Help
Sequence Daka Flz

dna
v Descripkions, Yirtual Blast Section F11

#e000145 pyrroline-S-carboxylate reductase [esc ;I
#e000187 atp-binding component of putrescine tr
Ae0002

Be000236 putative oxidoreductase [escherichia c
Ae000272 orf, hypothetical protein [escherichia
Be000272 arf, hypaothetical protein [escherichia
Ael00s

Ae000361 enolase [escherichia coli]

Be000361 enolase [escherichia coli]

Be000376 fructose-hisphosphate aldolase, class
Ae000376 Fructose-bisphosphate aldolase, class

< |

| 106 matches found among the 246 files

L

Exit | lear | Search

Clicking a line in the header results form retrieves the relevant sequence
header and paints matches to the query string red in the header text.
Note that the header search is limited to the currently selected items
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(check marked in the Compose Header form).

Header to sequence: DTED-088.SEQ)
File Edit Cursor Search MNew Retrieve

________________________________________________________________________________ ;' z =zelf
ID: BLASTX P all non-redundant genbank cds 01 01 020121 17:29:28 7 le-0zz
ref|NP _013437.1| (NC 001144) Homology to rat $25; helongs to the... 84 3e-016 g :::g;g
ref|NF_011541.1| (MC_001139) Homology to rat 325; RpsiSap [Sacch... 54 3Fe-016 4 Ee-0z22
spl| OV4172 | R25ZI_SCHPO 403 RIBOSOMAL PROTEIN 325-B (331-B) »gi|748... 81 Ze-015
pir| | T50250 40s ribosomal protein s25 (331) [iwmporced] - f15310n. 79 1e-014
sp| P79009| RE25_SCHPO 405 RIBOSOMAL PROTETH 525 (831) >gi| 17831 x| —
——————————————————————————————————————————————————————————————— Flle Options  Wiew  Sort Help N
IL: BLASTX P all non-redundant genbhank cds 01 1 X
=ref|NP_013437.1| (NC_001144) Homology to rat 325; belongs to Iribosomalprotein j
ribosomal proteins; RpsiShp [Jaccharomyces cerevisi: P
Sp|PO7252 | R3Z5_YEAST 403 RIBOSOMAL PROTEIN 525 PRECURIOR (3531 DTE0-009. SEQ 9 T®
pir| | 3513358 ribosomal protein 325.e.B, cytosolic - yeast (3act | DTe0-010.35EQ 10 ™
cerevisias) LTE0-051. 3E0 31 o
gh| LAESTZ60.1| (T1902Z8) Epsilp [Saccharomyces cerevisiae] DTE0-032. 3EQ 32 =
Length = 108 DTE0-055. SEQ 58 -
DTE0-051. &
Spore = 84.0 bits (206), Expect = 3e2-016 DTl
Identitises = 47/106 (44%), Positives = 62/106 [58%) WD =L0L o E1210 dol ica
Frame = 42 DTEO-114. 5EQ 114 M
DTEO-115. 8EQ 115 o
.| DTE0-179. 5EQ 179 LI g
ouery: 11  FPPRNEDAPOHEMAPANTGL AOHVVILDEATSDELYE!
FP+ + + E L L G AQH VILD+ D4++ E- |16 riatches found among the 246 files %
Shijct: 2 PPEQOLSKAAKLARAAL AGGEESEEENSEESMEDRAQHAVILDQEEYDRILE! = Clear | — | —
ouery: 191 UETLUDRLKINGSLILRRCLKDLEEKGQIKK‘IUGHSKLQIYTRILU.UL 328
|Long sequence name: 047C065F, # Length: 386 Date: 11-Sep-2005 | &5 of 246 DTe0-058, 565
| gl _I_I AN
| | Cursar = EL&STH |Sk1p Empty = False |Mode = Mumber 4
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