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Preface

The material in this text has been partially derived from
the online notes for the UNMC course “Introduction to
Genetic  Sequence Analysis” (BIOC/PAMM  873)
(http://molbio.unmc.edu/courses/course-
notes/Contents.html). While these notes were written and
edited by a number of different people over the years, the
material included in this manual was written at UNMC.

The present text is designed to serve as a stand-alone
introductory reference for faculty, students, and staff who
are using the sequence analysis programs available in the
Genetic Sequence Analysis Facility (GSAF) at UNMC
and the Bioinformatics Core Research Facility (BCRF) at
UNL. It is not intended as an exhaustive reference, but is
designed to serve as a resource for getting started, as a
quick reference for occasional users, and to help users
find where to get answers to questions that are not
covered in this manual. Frequent users will still find this
guide a useful reference material.

While based on the BIOC/PAMM 873 course text, the
material was extensively edited, rewritten, and
reorganized for this manual. Many new sections were
written for the present document, which will also be made
available for online access. Chapter 1 was written by
William Chaney (co-director of the GSAF and
coordinator of BIOC/PAMM 873), although it contains
some text originally written by the late Chad Price
(former system administrator of the GSAF). Eric Haas
(current system administrator of the GSAF) wrote most of
Chapters 2 and 3 (including text by Chad Price). Chapter
4 was written by W. Chaney. Appendix A was written by

W. Chaney, and he modified the Wisconsin Package and
Vector NTI help files for appendices B and C. E. Haas
and W. Chaney edited chapters written initially by the
other author.

This manual has been made specific for the use of the
GSAF at UNMC and the BCRF at UNL with respect to
gaining access to the programs and the availability of the
Vector NTI program, although investigators at other
institutions may find it useful if they also have the
Wisconsin Package and Vector NTI programs available.
Thus, the editors have selected material from a number of
sources, including the GCG and Vector NTI help
documents.

Support for this endeavor has been provided by the
University of Nebraska Research Initiative and the
National Institutes of Health Biomedical Research
Infrastructure Networks grant SP20RR016469.



Preface to the Second Edition

All but our own copies of the Sequence Analysis Guide
disappeared from the Genetic Sequence Analysis Facility
within a few months of the first printing. This showed that
there was in fact a need for the kind of information we
were trying to compile. Whereas computer users tend to
read information from the screen, biologists generally
prefer paper held in their hands. The biologist who
struggled to use and understand GCG as it runs on a
remote computer called a “server” was the target audience
who inspired us to move the online notes into a self-
contained guide.

As the popularity of Vector NTI increased, it became
apparent that more information needed to be included
covering this new software. We have also taken the text
further from the online notes for this edition. Information
that was useful at one time but now clearly out of date has
been removed. For example, it was necessary at one time
to list requirements for a user to “get online” at the
University from their office. In 2006 it is difficult to find
a PC not connected to the network, and it is of course
standard practice for all necessary software to be bundled
with the computer.

Continued development of this guide was supported by
the University of Nebraska Research Initiative and the
National Institutes of Health Biomedical Research
Infrastructure Networks grant SP20RR016469.

EJH
WGC
June 2007
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Chapter 1
The Computing Environment

INTRODUCTION

The analysis of DNA and protein sequences for predicted
biological properties, for assembly of sequences
determined in the laboratory, and for the determination of
similarity and homology between different sequences is
usually accomplished using computer programs designed
to quickly and efficiently perform these functions.
Although possible by hand in the past, the greatly
increased sizes of databases requires computer aided
analytical tools. At the UNMC Genetic Sequence
Analysis Facility (GSAF) and the UNL Bioinformatics
Core Research Facility (BCRF), there are several
computers and sequence analysis programs that can assist
molecular biologists with their research. The aim of this
document is to describe these programs and provide quick
guidelines for investigator at UNMC and UNL to start
using them.

Available Hardware

The GSAF offers access to a Sun Microsystems SunFire
V250 server with 2 processors running the Solaris
(UNIX) operating system and Wisconsin Package
software and to stand-alone PC's with the Vector NTI
package. Access to this system is free to UNMC staff and
students and to faculty and students at UNO and UNK.
The UNMC computer is named gsaf.unmc.edu.

The BCRF provides access to a Dell PowerEdge 6600
server with 4 processors running a Linux (UNIX-like)
operating system and the Wisconsin Package, to PC’s
with Vector NTI Advancel0 and various other
bioinformatics tools. The BCRF computer is named
biocomp2.unl.edu. The BCRF also offers access to a web
cluster called biocore.unl.edu and a Linux cluster called
bioinfocore.unl.edu.

Operating System

The operating system is the first layer of software that
every computer needs to interface with the user and is
responsible for basic housekeeping duties such as keeping
data from each user in separate areas called "user
accounts". You may be familiar with operating systems
like Windows and Macintosh on personal computers. You
need to know a few basics of the UNIX operating system
if you plan to use the Wisconsin Package. The UNIX OS
has become increasingly popular among workstation
users, due to its flexibility and simplicity. A main feature
of the UNIX operating system is that it has both
multitasking (able to run more than one program at one
time) and multiuser (able to support many users
simultaneously) properties. The UNIX, Linux, Windows,
and Macintosh operating systems are used at the GSAF
and the BCRF in support of various sequence analysis
programs.

Software Available

A number of sequence analysis programs are available at
both facilities. We have purchased licenses to use the
Wisconsin Package and, through the generosity of the
INBRE at UNMC, the Vector NTI package. The
Wisconsin Package is also known as GCG, since it was



originally developed by the Genetics Computer Group,
Inc. (GCQG, Inc.); a spinoff company of the University of
Wisconsin. The Wisconsin Package is currently a part of
Accelrys Corp (http://www.accelrys.com/). The Vector
NTI package was developed by the InforMax Inc., and
now is a product of Invitrogen Corporation
(http://www.invitrogen.com/).

Besides the above commercial software, several freeware
packages are installed on computers at both facilities.
These include PHYLIP, a well-known program for
phylogenetic analysis, and ClustalW, a reputed program
for sequence alignment. In addition, there are web-based
programs (e.g., EMBOSS, SRS, Entrez, ReadSeq,
Primer3)  available at the BCRF  website
(http://biocore.unl.edu), allowing the user to run them
though a web browser.

The Wisconsin Package

The Wisconsin Package (or GCG package) consists of
several sequence databases and a variety of powerful
sequence analysis tools. It is available for use on
computers running UNIX or Linux operating systems.
The computational power offered by the workstation
environment frequently provides the Wisconsin Package
programs a significant performance advantage over
comparable personal computer-based software. In
particular, sequence alignments and phylogenetic tree
constructions will take a few minutes or hours instead of
days on a PC. Software and database updates handled by
the system administrator(s), along with access to remote
databases, guarantee the user access to the most up-to-
date information and analysis tools available.

The Wisconsin Package follows a toolbox philosophy in
software design, meaning that the package consists of
many small programs (tools) as opposed to one large and
complex integrated application. The Wisconsin Package
was developed as a text-mode, command-line driven set
of programs: the user interfaces with the computer by
typing text commands. As windowing, mouse "clickable"
menu systems became popular with the availability of
more powerful inexpensive computers, GCG developed
an X Windows based version of the Wisconsin Package.
That graphical user interface to the Wisconsin Package,
known as Seqlab is available on gsaf and biocomp2.
SeqLab users can also learn the commands to use the text-
mode prompt in order to use the programs via a modem or
from systems which do not support an X Windows server.
Note that some of the command line GCG programs
produce graphical output. Methods to view these plots
without running SeqlLab or to have them saved as
postscript files for printing will be shown in Chapter 2.

There is also a web interface to GCG called SeqWeb. To
utilize this, you must have a SeqWeb account. For
security reasons, your SeqWeb account is different from
your regular account on gsaf or biocomp2. These are
available by application through the web at
http://molbio.unmc.edu/ (UNMC members) or
http://biocore.unl.edu (UNL members). The Web browser
interface requires specific versions of Netscape or Internet
Explorer for PC or Macintosh users. See Chapter 3 for
more details.

Vector NTI

The Vector NTI package runs on a Windows or
Macintosh computer. Most biologists are familiar with



such computer environments. Instead of using the toolbox
philosophy as the Wisconsin package did, Vector NTI
uses the module and database concept. It has five
application modules, Vector NTI, AlignX, BioAnnotator,
ContigExpress, and GenomeBench, and a centralized
database. The database manages molecular data and
analysis results and links molecular data with the
application modules.

The program resides entirely in the user’s desktop
computer. The program occupies approximately 300 Mb
of space, mostly in the PFAM database, which is
maintained locally. If disk space is at a premium, this
database need not be installed, bringing the size to below
100 Mb. Rather than maintaining a local copy of the
whole Nucleotide and Protein databases, it utilizes the
existing databases and search algorithms at the National
Center for Biotechnology Information (NCBI). Other
internet accessible databases (as well as other NCBI
databases) are available through the Vector NTI
programs. An internet connection is essential for
communicating search requests and receiving results from
the NCBI server. An internet connection is also necessary
to use the Vector NTI dynamic license server. A simple
dial-up connection will work fine, since very little
information needs to be transferred from the NCBI web
site or to obtain a Vector NTI dynamic license from gsaf
(at UNMC). Free licenses are also available directly from
Invitrogen corporation. These licenses are one-year trial
licenses which are extendable as long as the user resides
at an academic institution.

Compared with GCG, Vector NTI has a good graphic
presentation capability and integrates a large number of
web programs. For example, restriction maps can be
quickly and nicely generated. Many web programs are

linked by Vector NTI for 3D-structure, sequence
comparison, gene prediction, and protein feature analyses.
Vector NTI will allow you to connect with the NCBI and
Distributed Annotation Server (DAS) systems over the
internet. These DAS systems include EnsEMBL, TIGR,
and the UCSC Genome Center. An introduction to
installation and use of Vector NTI is included in
Chapter 4 and 5.

USING GSAF AND BIOCOMP2
Obtaining an Account

Since the Wisconsin Package is available at both
facilities, there are a number of operating system-related
issues to be discussed before getting started. First, an
account can be obtained by filling out the application on
the GSAF web page (http://molbio.unmc.edu) and the
BCRF web page (http://biocore.unl.edu). Accounts on
gsaf are available to all UNMC faculty, students and staff
without charge. Accounts on biocomp2 and bioinfocore
are open to all faculty, staff, and students from all
Nebraska institutes of higher education.

After an account application is submitted, qualified
applicants will be provided with an account and added to
the email list for system information. This email list is the
primary method used to notify users of changes to the
system as they occur, including anticipated system
maintenance down-time and when databases are updated.
Accounts issued to students and post-docs at UNMC will
require annual renewal on July 1. Faculty and staff
accounts remain active indefinitely. At UNL the annual
renewal process for post-doc and student accounts is



handled through the individual’s direct manager or
advisor.

Security Note: Accounts issued are personal accounts. As
such, you should never divulge your password to anyone.
Also, do not write it down as that could compromise its
security. See the note below regarding good and bad
passwords! The System Administrator does not need your
password in order to work on your account if the need
arises. Because accounts are free, there is no reason to
share accounts with another member of your lab. This is
important for security reasons. There are mechanisms to
make all the files in your account available to fellow
laboratory workers if you want to share them as part of
your work. There are also mechanisms to keep other files
in your account private, so you don’t need to have
everything available to other lab members. These will be
described below and the system administrator can help
you set up your account to provide any access to your
files from other accounts that are needed.

Setting up a Connection

Next, you will need to have some way to connect to a
remote computer and communicate with it. On the
UNMC campus, all of the computers in the ITS Computer
Clusters provide direct access to the GCG system using a
text-mode window. A few also support an X Windows
session through Microimages MI/X software. If you find
a cluster computer that does not have MI/X installed and
need X Windows, please contact the GSAF personnel and
they will request the software be installed. Most users will
also want to use their office or lab computer as a terminal.
This requires that you have ssh (secure shell) software
running on your computer and an X Windows server

package installed if you want to run SeqLab (see below
for a list of X Windows server programs).

If you wish to dial in with a modem, you will need to
have a subscription with an Internet Service Provider
(ISP). The GSAF facility does not provide a phone
number for direct dial-in access.

In order to connect to gsaf, you will need an ssh (secure
shell) program. This provides the text mode access
described below. In order to use the GCG graphical user
interface (SeqlLab), you will need to obtain a piece of
software called an X Windows Server. This software must
be running on your desktop PC in order to start SeqLab.
Microimages MI/X, an X Windows Server is available
through a dynamic license at UNMC. The Hummingbird
eXceed package is another option but the University does
not have a site license for this package. For Macintosh
systems running OS X, Darwin is freely available from
Apple Computer, Inc. or already installed. For OS 9 or
earlier, we recommend that you purchase a copy of the
White Pine (now Powerlan USA) eXodus X Windows
server from a commercial vendor. Access to SeqWeb can
be accomplished using most standard web browsers.

Some of you may have used a telnet program to connect
to a remote computer. An ssh program rather than telnet is
required at UNMC for security reasons and may be
obtained without cost from http://www.ssh.com/. An ssh
program is included with OS X or can be purchased for
earlier ~ versions of  Macintosh OS from
http://www.macssh.com/.



Logging on to gsaf at UNMC

After access considerations are taken care of, you can
proceed to log on to the gsaf computer. Run ssh and click
on "Quick Connect". The Host Name is gsaf.unmc.edu
and User Name and password are given to you by the
system administrator when you request an account. Click
the Connect button and you will receive a prompt to enter
your password. If these were correctly entered, you will
establish a connection and will be greeted by the
operating system. The initial screens welcoming you after
a successful login will look similar to this:

SSH Secure Shell 3.2.9 (Build 283)
Copyright (c) 2000-2003 SSH Communications Security Corp -
http://www.ssh.com/

This copy of SSH Secure Shell is a non-commercial version.
This version does not include PKI and PKCS #11 functionality.

Last login: Mon Dec 12 2005 09:50:31 -0600 from host-137-197-64-
This is gsaf.unmc.edu
IT you are not authorized to use this system, leave now.

This is the Genetic Sequence Analysis server for the
University of Nebraska Medical Center.

This system is for University research purposes only.
Any attempts at use for commercial purposes will be denied.

This system is NOT available for uses unrelated to research at
the University.

In order to be compliant with HIPAA computer security
requirements, all GSAF users will need to change their passwords.
The new password rules will become effective on GSAF on March 17,
2003. All paswords must be at least eight characters and have one
number or special character and one capital letter.

You have mail.

Welcome to the WISCONSIN PACKAGE
Version 10.3-UNIX
Installed on solaris

Copyright (c) 1982 - 2001, Accelrys Inc.

A wholly owned subsidiary of Pharmacopeia, Inc. All rights
reserved.

Published research assisted by this software should cite:
Wisconsin Package Version 10.3, Accelrys Inc., San Diego, CA
Databases available:

GenBank Release 138.0 (10/2003)
EMBL (Abridged) Release 76.0  (09/2003)
GenPept Release 138.0 (10/2003)
PIR-Protein Release 77.08 (08/2003)
NRL_3D Release 28.0 (01/2001)
SWISS-PROT Release  42.00 (10/2003)
SP-TREMBL Release 25.0  (10/2003)
PROSITE Release 18.08 (09/2003)
Pfam Release 10.0 (07/2003)
Restriction Enzymes (REBASE) 09/2003)

Technical support see: http://www.accelrys.com/support/

Online help: % genhelp or
http://www.accelrys.com/support/bio/genhelp/

gsaf /usr/users/ehaas>

As a security precaution, the password will not appear on
the screen as you type it. After your password has been
validated, you will see some more welcome messages and
eventually the system prompt (often the percent % or
dollar sign $ is used as the prompt, but the gsaf system
uses the greater than symbol > ).

Note: Because ssh requires a password to connect,
the system administrator provides an initial
password for you. You may change your password
using the passwd command on gsaf or biocomp2.
More information can be found below.

Logging on to biocomp2 or bioinfocore at UNL

Run ssh and click on "Quick Connect". Type
biocomp2.unl.edu or bioinfocore.unl.edu in the Host
name field (depending upon the system to which you wish
to connect) and your user name in the User Name field.
Use the port number 22. Click on “Connect” In the
“Enter Password” dialog box, provide your password and
click OK. A window similar to the following will appear.
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K biocomp2.-unl.edu - [] - F-Secure SSH Client
Eile Edit View Window Help
Sk =28 84| (7 5165 | % | & N7

[ Quick Connect [ Profiles =

Version 10.3-UNIX
Installed on linux

Copyright (c) 1882 - 2001, Accelrys Inc.
A wholly owned subsidiary of Pharmacopeia, Inc. All rights reserved.

Published research assisted by this software should cite:
Wisconsin Package Version 10.3, RAccelrys Inc., San Diego, CA
Databases available:

GenBank Release 138.0 (10/2003)
EMBL (Bbridged) Release 76.0  (09/2003)
GenPept Release 138.0  (10/2003)
PIR-Protein Release 77.08 (08/2003)
HRL 3D Release 28.0 (01/2001)
SWISS-PROT Release 42.00 (10/2003)
SP-TREMBL Release 25.0 (10/2003)
PROSITE Release 12.08 (09/2003)
Pfam Release 10.0 (07/2003)

Restriction Enzymes (REBASE) (09/2003)
Technical support see: http://www.accelrys.com/support/
Online help: % genhelp or http://www.accelrys.com/support/bio/genhelp/

GCG System Support Environment Initialized.
[gluBbiocomp? ~]% 7

Connected to biocomp2.unl.edu 55H2 - 3des-chc - hmac-shal - none 7I%25 19, 25 00:31:42

Note: these servers are by default only accessible from
within the UNL campus. If access from external addresses
is needed, this must be discussed with the Core Facility
Manager.

LOGGING ONTO AUNIX SYSTEM
Remote Access

When troubleshooting problems, it is often useful to keep
in mind that logging on to a Unix machine on campus
means that you are using programs on two different
computers simultaneously. The first is on your PC or
Macintosh. There, you are running a program to provide
some sort of terminal emulation to allow you to talk to the
Unix machine. The other computer on which you are
running programs is the Unix computer itself.
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Unix systems are all case sensitive.

Upper or lower case letters matter for anything you type
to communicate with a Unix system. That is, capital letter
“A” is different than lower case “a”. This is different from
most personal computer operating systems, where upper
and lower case letters are treated the same. None of the
commands described later in this document will work if
you type their name in upper case letters. This includes
your user ID and password. In fact, use of mixed upper
and lower case in your password is recommended to make
it harder for someone to guess your password.

User-id

This is the text string by which other users on the system
identify who you are when you are logged in. You will be
assigned a user-id (also called a username) when you
request an account on a system. On our campus Unix
systems, user-id's are all lower case (Note that unlike
passwords, your user-id is not secret. Everyone can find it
out. Security for your files is provided by your
password.). Your login-id or user-id is typed in response
to the login: prompt, after you connect to gsaf.

Passwords

Your password is the key which enables you to log on to a
Unix system and use it. It is entered in response to the
password: prompt after you have given the system your
user-id at the login: prompt. Your password should never
be given to other people, as they can use it to log into
your account and do anything they want to your files. For
example, they could send email with any type of content
that will appear to come from you! Your password should
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be some collection of upper and lower case letters,
numbers, and punctuation and must be at least eight
characters long. The more complex it is, the harder it is
for someone to guess it. All of the Unix systems on
campus are connected to Internet, and this is both a
tremendous advantage and a handicap. The advantages
start with the fact that you can access all sorts of useful
information located on computer systems throughout the
world through the World Wide Web and other
mechanisms. You can send and receive email to (or from)
any of these systems. The prime disadvantage is the fact
that there are people out there on Internet who would like
to get into your account. They have programs which will
use a dictionary and try every word in the dictionary (with
capitalization variations and using dictionaries from
languages other than English) as your password. Some of
these people are malicious (for no good reason, just like
the authors of the PC viruses), and some simply like the
challenge of trying to get in.

After entering the correct password, you will enter your
home directory, and will see a prompt on the screen.

At UNMC, your prompt will look like this:

gsaf.unmc.edu /usr/users/faculty/wchaney >

What this says is that the computer is gsaf.unmc.edu. The
current directory is /usr/users/faculty/wchaney.
When you first login you will enter your home directory,
in this case, wchaney. The gsaf computer is set up to
include your current directory in your promt, so if you
move to a different directory, this will change. Text that
you enter will appear after the >. Messages about
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imminent system downtime due to system maintenance
will be provided here, as well as by email notification.

At UNL, your prompt will look like this:
[glu@biocomp ~]%

This says that the computer name is biocomp (which is in
the unl.edu domain). The username is glu and the current
directory is indicated by ~. As we will read shortly, this
represents the users home directory. Text that you type
will appear after the $.

Changing Passwords

On a Unix system, you can change your password at any
time using the passwd command (at UNL you may also
use the kpasswd command). This will enable you to
change your password to something that you can
remember easily, but hopefully will not be obvious to
others. Also, if you think that someone has found out
what your password is you can change it at any time. At a
minimum you will be required to change your password
every six months. What you type for a password will not
be displayed on the screen, either at the time you change
it, or at the time you log on to the system. This is a
security measure built into the system to prevent someone
from discovering your password by looking over your
shoulder.

If you forget your password, contact the system
administrator and your account will be reset so you can
choose a new password when you log on. For system
security reasons password files are stored in an encrypted
form, so even the system administrator cannot determine

14



what it is, and thus cannot retrieve it for you, but he/she
can give you a new one.

Logging Off a Unix System

To exit from a Unix system, use ~D (control-D - Press
the control key while also pressing the 'D' key). This will
always work on the campus-wide Unix machines. Typing
logoff or logout followed by the enter (return) key will
also work on the campus Unix systems.

UNIX COMMANDS INTRODUCTION

HINT: Try any command; it will not result in any
damage to the computer !!!

Learning to use a Unix computer is very unlike learning
to use laboratory equipment. You cannot hurt the
computer by pressing the wrong key. Computers, unlike
laboratory equipment, talk back to you. The screen and
keyboard are a mechanism for 2-way communication
between the computer and yourself. In order to learn to
use a computer efficiently you will need to login, follow
the directions, and explore things for yourself. Learning
by doing is one of the best ways to get oriented. It may be
possible to get into a position where you have no idea
what is going on, or how to get back to somewhere where
you do understand, but this is easily cured by
disconnecting from the computer (by closing your ssh
program) and logging back on again.

How to Get Help

Help for all of the sequence analysis related programs is
available on the GSAF Web page at:
http://molbio.unmc.edu. The left-hand side has a menu of
links to topics such as GCG help.
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Anyone experienced in DOS has a head start learning
Unix. Like DOS, Unix commands are typed at a
command line. There are some important differences in
the way commands are entered or modified, however, and
these will be emphasized in the text that follows.

For UNIX commands themselves, the entire Unix users
manual is on-line in full-text form. It is accessed through
a command called man, which stands for manual. You are
strongly encouraged to read the man page for any
command you do not understand. However, since the man
pages are written to be of use to system administrators, as
well as users, do not be worried if you cannot understand
whole sections of the instructions provided.

man

man is the generic command which provides access to the
manual pages. man, followed by a command name (e.g.
man lpr) will display the manual page(s) for the Ipr
command on your screen. All man pages have the same
general format. For example:

man Is

results in a screen like this:
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User Commands Is(1)

NAME
Is - list contents of directory

SYNOPSIS
/usr/bin/ls [ -aAbcCdfFgilLmnopqrRstux1 ] [ file ... ]

/ust/xpg4/bin/ls [ -aAbcCdfFgilLmnopqrRstux1 ][ file ... ]

DESCRIPTION

For each file that is a directory, Is lists the contents

of the directory; for each file that is an ordinary file,

Is repeats its name and any other information requested.
The output is sorted alphabetically by default. When no
argument is given, the current directory is listed. When
several arguments are given, the arguments are first sorted
appropriately, but file arguments appear before directories
and their contents.

and further down in the page, you see:

OPTIONS
The following options are supported:

-a List all entries, including those that begin with
a dot (.), which are normally not listed.

-A List all entries, including those that begin with
a dot (.), with the exception of the working

directory (.) and the parent directory (..).

On any man page for any command on the system, you
can expect to see these sections: NAME, SYNOPSIS,
DESCRIPTION, and OPTIONS.

The NAME section is always one line long and contains,
in 60 letters or less, a brief description of the function of
the command. All of the non-trivial words in this
description are indexed and man can use those indexed
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words to find any command using the "-k" option
described below.

The SYNOPSIS section is a (very) terse summary,
without explanation, of all of the options available for a
given command.

The DESCRIPTION is a concise description of what the
command is supposed to do.

The OPTIONS section contains terse descriptions of each
option enumerated in the SYNOPSIS section.

man -k keyword

Unless you know the name of the command required for
any operation, you will be unable to access its man page.
Guessing is unlikely to help. For example, printing is a
common operation but it is not invoked by typing "print"
on the command line. Fortunately, Unix provides a
method to search for help on commands related to some
topic, such as printing.

man -k keyword will provide you with a list of
commands and file entries in the man pages that contain
the keyword which followed the -k on the command line.
For example: man -k print will provide you with a list
of all manual entries which have print as part of the
description of the entry. All user commands are in section
1 (one) of the manual pages and so searching for relevant
pages is much easier than simply groping through vast
numbers of irrelevant pages. Simply append the following
(see the section below on linking commands using pipes
"|") to your man -k command:

| grep 1 | more
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So that you have a command which looks like

man -k password | grep 1 | more

man man

You can use man on itself to find more information on
how to use the man command. This is a worthwhile
exercise.

Arguments

Arguments on a Unix computer are those parameters
given to a program on the command line so that the
program knows how to behave and what files to act on.
So, arguments provide information to the command
telling it how to work. As an example, Is is the command
to list the contents of a directory. Is -1 is Is with an
argument (-1) which tells it to provide the long listing of
a directory so that more information than just the file
name can be seen. More than one argument can be used,
such as Is —la, which tells the Is command to provide
the long listing of a directory (1) and to list all files (a)
All arguments must be separated from the commands to
which they refer by a space when you type them and are
often preceded with an "-", as in Is —I, although file and
directory names are only separated by a space.

pwd

pwd stands for print working directory. This command
will tell you where you are in the logical directory
structure. On gsaf and biocomp2, the command prompt is
set up to include the working directory, and you will see
the answer to this question as part of your command
prompt. On other systems, this may not be true and the
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pwd command will be needed to tell you where you are in
the directory structure.

Directories: Where am 1?

All Unix disk drives are divided into directories
equivalent to those on PCs. The idea for directories on
PCs came from Unix. On the Macintosh the equivalent
concept is the folder on the hard drive. A directory
structure on a disk drive is rooted in the directory called /
(root). Note that the Unix directory name separator
(delimiter) is the forward slash. As in Windows, all files
are found in directories, and all sub-directories are found
under the root directory. On your PC, the root directory is
prefaced by the drive letter, for example C:\. On a Unix
system, the physical drive is hidden from the casual user,
who does not need to know what drive something is on.
This is because the directory structures for all drives on
the machine are combined into a single logical structure.
Thus, a computer with the Unix operating system could
have eight different drives, but they will all be represented
within the single logical structure.

cd
cd stands for change directory

Whereas one can specify any directory by using the full
pathname, the following abbreviations are useful to save
keystrokes.

cd used with no arguments changes directory
back to your home directory (symbolized as SHOME).

cd .. allows one to change to the directory above
the current directory in the file system's directory
hierarchy.
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cd ~jdoe will allow you to change to the home
directory of the user called jdoe (if you have permission
to do so).

The ~ symbol tells your shell to look in the password file
to find the actual path to the home directory of the user
jdoe. cd ~ is another way to tell the shell to return you to
your own home directory.

Whereas one can specify any directory by using the full
pathname, the following abbreviations are useful to save
keystrokes.

; : A Single dot (.) stands for the current working
directory

: A Double dot (..) always refers to the directory
one level up in the structure

~ : The tilde asks the system to use the password file to
find a user home directory.

~/  :refers to your own home directory

~jdoe/ : refers to the home directory of the user called
jdoe.

/ : A forward slash (/), when used either alone, or as a
directory path or file name prefix, always refers to the
root directory of the entire system.

Being able to move through the directory structure can be
important. If you need to look at a file in someone else's
directory, you must first navigate to that folder.
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mkdir

The mkdir command allows you to create a new
directory. When working on more than one project in
GCG involving different sequences, you should always
create a separate directory for each project, and keep the
sequences and output files for each project in the separate
directories.

rmdir

The rmdir command will allow you to remove (delete) a
directory. The directory must be empty and you must own
it (see below for an explanation of file ownership) in
order to remove it.

Finding and Naming Files.

Names of files on Unix systems are essentially unlimited
in length (up to 256 characters). Thus, a file name can,
and should, be long enough to be descriptive of the
contents of the file. For example, sv40.DNA.seq would be
a good name for a file containing the DNA sequence for
SV40 (simian virus 40). Note that Unix file names can
have spaces in them and they can have as many periods or
underscores as you need. Spaces make it very difficult to
manipulate the file, however, and should be avoided.
Other characters which make file name manipulation very
difficult include /,\, commas, semicolons, exclamation
points, and the & character.

Characters you should not use in filenames:

5, T@#S ()<>/\"""~{}[]=+ & " <space>
<tab>
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Character delimiters you should use to make names easier
to read:

_ - . : (but note that the ":" has a special meaning in GCQ)

NOTE: If a file is created with characters that
make its use difficult, all is not lost... By placing
the file name inside quotation marks, it can be
recognized. Making a replacement file with
generally  accepted  characters is  then
recommended.

Wild cards assist the Unix user finding files. Wild cards
are the * and ? characters, so these characters also should
not be used in file names.

* stands for 0 or more characters, and can be used in
any place in a file name specification.

? stands for a single (1) character, and can also be used
in any place in a file name.

Unix understands wild cards. GCG does NOT use wild
cards in the same way.

Filename Conventions

Both UNIX and GCG have filename conventions. These
are suggested file names and are not required; but
following the conventions makes things much easier.
Within GCG, there some important conventions for
naming files which makes it much easier to manipulate
information within GCG. These conventions are that files
containing specific types of information end in certain
letters. These are:
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The file contains an RNA or DNA sequence

*-seq in GCG format

x The file contains an Amino Acid sequence
Pep (a peptide)

* The file contains 2 or more aligned
.msf

sequences and was created by pileup.

The file contains 1 or more sequences with
*rsf extra information placed there by GCG
version 9 or later.

The file is a text-version of a graphics file. It
must be printed or viewed by GCG from
within the graphical interface to see the
graphics.

* figure

Where progname is the name of some GCG
* progname [program, this is the output from that
program including pretty, gap, and others.

The file is a list of sequences and may name
sequences either in some directory or]
sequences which are in the GCG databases.
There is no restriction on what kind of
* list sequence is named here, so the list file may
contain names of DNA, RNA,. protein
sequences and also may contain the names
of other multiple sequence files such as msf]
and rsf files.

GCG programs run within the graphical
interface always create output files with an
underscore followed by a number before the
first (and only) period in the file name.

xxx_68.yyy

Is

As described above, Is lists the files in either the current
directory, or some other directory whose name you have
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given as an argument. For example, Is /tmp will enable
you to see what files are in the /tmp directory, not matter
where you are on the system. Is also enables you to find
out more information about directories and files beyond
the name itself. Use Is -la to see all of the available
information about a directory or about files. The common
arguments used with Is include 1 (for a "long" listing), a
(to show all files), and g (to show group ownership) alone
or in combination with each other, and tcl (which
provides a time-sorted list) together.

By default, Is produces lexicographically sorted output.
This is a special sort type, that within lower case or upper
case letters is an alphabetical sort, but the sort occurs in
columns from left to right. Numbers do not sort in
numeric order when using a lexicographic sort. All
uppercase words come before all lower case words.

The most commonly used options for the Is command
are:

-1 Long or verbose output

gsaf /www/Other-tools> Is -1

total 58

-rw-r--r-- 1 cprice 16042 May 26 16:08
Bioinformatics-courses.html

Irwxrwxrwx 1 root 12 May 27 14:26 _themes ->
/www/_themes/

-rw-r—r-- 1 cprice 6564 May 27 11:57 index.html

gsaf /www/Other-tools> Is -tcl

total 58

Irwxrwxrwx 1 root 12 May 27 14:26 _themes ->
/www/_themes/

-rw-r--r-- 1 cprice 6564 May 27 11:57 index.html
-rw-r--r-- 1 cprice 33920 May 27 11:53 rock-
page.html

-rw-r--r-- 1 cprice 16042 May 26 16:09
Bioinformatics-courses.html

Is has a large number of options and the man page for Is
is recommended reading.

find

find is an extremely useful, if difficult to use command.
Use it to find a file in your collection of subdirectories
only if you know the exact name of the file. The usage is:

find . -name filename -print

where filename is the exact name of the file. Remember,
Unix is case sensitive, so Myfile.doc, MyFile.doc, and
myfile.doc are three different files in Unix. Wildcards can
be used to assist finding files when you are unsure of the
exact name. There are many more options. If you have
more complex needs, read the man page and be prepared
to spend time figuring it out.

-a Show all files

gsaf /dr4/homed4/admin/cprice/people/jose> find .
name pileup_146._msT -print
-/VP1l-Epi/aligns/pileup_146_msf

gsaf /dr4/home4/admin/cprice/people/jose>

gsaf /www/Other-tools> Is -a

4 Bioinformatics-
courses.html index.html

4 __themes@
rock-page . html

-tcl  Sort output chronologically in descending order
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Copying, renaming, and deleting files

Unix filenames can include the full directory path as part
of the filename.

cp
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The cp command allows you to copy files. The copy can
be either to a file with the same name, or the file can be
renamed. The format is:

cp filel File2

where filel is the name (including the path) of the file
you want to copy, and file2 is the destination. The Unix
cp command always requires both a source filename and
a destination. The destination can be either a directory, in
which case no name change is presumed, or it may be a
new name. At the end of the cp command, there will be 2
copies of the file: the original and the new copy.

Example:

gsaf /dr4/home4/admin/cprice/tmp> cp
/tmp/class/fortuesday.seq -
gsaf /dr4/homed4/admin/cprice/tmp>

The command above copies a file called fortuesday.seq
located in the /tmp/class/ directory to the current working
directory  (/dr4/home/admin/cprice/tmp/)  which is
represented by a single period. The copy will have the
same name (fortuesday.seq) as the original file, which
remains in the class directory located in this case in the
/tmp/class directory. In this example you are working in a
directory named tmp and are copying the program
fortuesday.seq that is in a directory named class, which is
located in a directory named tmp. By modifying the
command to identify the directory where the target file is
located, you can copy any file to which you have access
regardless of where it is in relationship to your current
directory. Likewise, you can also copy a file to a directory
other than your current working directory.

gsaf /dr4/home4/admin/cprice/tmp> cp
/tmp/class/fortuesday.seq ./new.seq
gsaf /dr4/home4/admin/cprice/tmp>
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The command above also copies a file called
"fortuesday.seq" located in the /tmp/class directory to the
current working directory (/dr4/home/admin/cprice/tmp)
to a file with the name new.seq. Note that there is a name
change occurring here as well as a copy. The contents of
the copied file and the new file are, of course, identical.

This capability means that a "rename" command is not
needed.

mv

mv moves a file from one location (or name) to another.
At the end of the mv command, there will only be one
copy of the moved file: the one in the destination location.
The original is truly moved. For example,

mv Filel /etc

will move filel to the /etc directory. The name will not
change. Also,

mv filel /etc/name?2

moves a file in the current directory called filel to a new
location (the /etc directory), and renames it to a new name
(name?2) at the same time.

NOTE: You must own the source file before you can
move it. Otherwise, the file permissions will prevent you
from 'moving' the file. Ownership of a file and file
permissions are covered below.

WARNING. If you use the mv command to move several
files to a directory, and do not get the directory name and
path correct, you will create a file having the name of the
intended directory, and you will overwrite all except the
last file moved to the "directory". You will lose the
contents of all but the last file in the list.
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rm

rm removes a file. It deletes the file. Unix files which are
deleted cannot be retrieved, except from a tape backup.
rm -i is a variation on the remove command which
forces rm to ask you if you are sure before deleting the
file. Accounts on gsaf are initially set up so when you
type rm you use the rm -i command. rm works with wild
cards, but if in doubt, you should always use Is with the
same wildcard combination to see which files are selected
before using rm to remove the files.

gsaf /drd4/homed4/admin/cprice/tmp> Is *seq
fortuesday.seq install.seq

gsaf /dr4/homed4/admin/cprice/tmp> rm *seq
rm: remove fortuesday.seq (yes/no)-?

The above example uses both Is and rm in conjunction
with wildcards in order to predetermine which files will
be deleted before actually issuing the rm command.

cat

cat stands for concatenate. It will print the contents of a
file to the screen for you so that you can look at the file. It
is normally used in conjunction with the | (called pipe)
and more commands (these are explained later in this
chapter).

more

more will display a file a single screen full at a time. You
can precede the file name with the command, as well as
use more following the | symbol.

Example:
more filename
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Usage:

e The space-bar <space> will cause more to scroll
through the next screen full of text,

e The enter key <Enter> will scroll through the file
one line at a time

e The 'q' key allows you to quit and return to the
command prompt.

less

less is an extension of the more command. It offers the
option of not only continuously paging downward
through a file, but also of paging upward through portions
of the file you have already seen. less uses the same
commands as the pico and emacs editors for moving
forward and backward through a file.

Usage:

e less responds to the exact same commands as
more, but in addition,

e the 'k' key causes the screen to scroll backward
through the file, and

e the'j' key scrolls downward one screen at a time.

Quotas

Because disk space can become limited, each account on
gsaf has a quota. You can’t have more than 20 Mb of files
in your account. You may only have 500 total files. If you
exceed your quota you won’t be able to save new files,
although you can still access your account and run
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programs. The command quota —v will report your disk
usage. If you need more disk space because you have a
large number of files that you are actively working with,
contact the system administrator and your quota can be
increased. Quotas are to encourage users to get rid of files
that they no longer need, not to prevent them from using
the system to do necessary work.

Directory and File Permissions

Because multiuser computers may allow a number of
users to access information in an account, all files and
directories have permissions attached to them.
Permissions regulate who can read, write to, and execute
a file or directory. Each file or directory is owned by a
user on the system. One must have appropriate permission
to manipulate the directory or file in any manner,
including viewing the file contents or changing into a
directory. Only the owner of a file or directory (or the
system administrator) may alter the permissions on a file.
The Is -1 command will show you not only the names of
the files in your current working directory, but it will also
show you the file permissions for each file. The chmod
command will allow you to change the permissions on
your files.

File Ownership

It 1s important to recognize the special distinction of file
ownership. If you create a file, you own it. Ownership of
a file gives you, and only you, the authority to change the
permissions of a file. If you place a file, or a copy of a file
in another user’s directory, you will still own it, even if
that user has the capability of reading, altering, or
executing that file. Using the command Is -1 enables
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you to determine the owners of all files and directories
that reside in any directory.

Historically, the chown command in Unix has allowed the
owner of a file to give ownership to another user. The
chown command has been disabled on gsaf for security
reasons. However, you may still allow another user to
make a copy of a file you own. That user owns the copy
and can control how it is accessed by others. The next
section explains how this is accomplished.

Permissions

The user (referred to as user, or u) who created a file or a
directory controls who can have access to it. Access can
be limited to only the file owner (or user), restricted to
members of a group, or it can include any other person
capable of logging onto the computer. In the case of html
files, anyone in the world capable of using a browser
program over the internet, even if they do not have an
account on the computer, can be given access to the files.

In terms of file permissions, three categories of people
exist. They are 1) the user, or owner of the file, 2) a
defined group of people to which the user belongs, and 3)
any other user with access to the system. The ability to
read, write, or execute a file can be changed for each of
these categories of people. Only the owner of the file can
change these permissions. Note that each ability (file
permission) is separate. For example, a file can be made
readable by anyone with an account on the system, but the
ability to alter the file can be reserved for only the file
owner. These categories and how to change between them
are defined below (Note that the system administrator is
able to view and execute all files and programs on the
system, regardless of the permissions that are set).
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The first category is the user who owns the file. If you
have a file, or a directory that you do not wish anyone
else to be able to look at, you can set the file permissions
to exclude all other users. By making a directory available
only to the owner, even the names of files contained
within that directory can be made unavailable to anyone
other than the directory owner. Within a directory that is
accessible to others, some files may be restricted only to
the file owner while others may be open to all users.

The second category is defined as anyone in a Unix group
to which you belong. Thus, members of a research
laboratory can make data files available to all lab
members, but not to anyone else on the system. The
system administrator can help you set up a group. By
default, all members of one laboratory belong to the same
group on gsaf or biocomp2/bioinfocore.

The third category is any other person with an account on
the Unix system. Such a file can be read by anybody who
can log onto the system. Files that are part of web pages,
for example, need to have this access so people entering
the web site can see them.

Changing File Permissions

The ability to read, write, or execute a file can be altered
by the file owner, but not by anyone else. This is
accomplished by the chmod command. The chmod
command must be followed by the category of person
(user, group, or other represented by u, g, or o) the
operation (adding or removing a permission, + or -), the
type of access being changed (read, write, or execute
represented by r, w, or x) and finally the name of the
file(s) for which permissions are being modified.

33

How do you tell what the permissions and ownership of a
file is? When you use the Is -1 command discussed
above, a long line of information is given. For example,
the Is -1 command may give the following results:

drwxr-x--- 2 wchaney chaneylab 8192 Aug 15
12:01 comp
-rw-r--—-—-—- 1 wchaney chaneylab 21123 Aug 15

11:57 plOslt.map
-rw-rw-rw—- 1 wchaney chaneylab 2576 Aug 15
11:57 plOslt.seq
gsaf._.unmc.edu /usr/users/faculty/wchaney/data>

What does this tell you? The last entry on the line is the
name of the file or directory. Thus, this directory contains
three entries, comp, p110slt.map, and p10slt.seq. Working
to the left, the next piece of information is the time and
date the file was created, followed by the size in bytes.
The next two columns show the group the file belongs to
(next to the file size, working from right to left) and the
present file owner. These files and directories are owned
by wchaney and belong to the chaneylab group.

Finally, the important aspects of this information needed
for access permissions are given in the left hand column.
There are ten characters there. The first one shows if this
is a directory, which is identified by a “d” or a file, which
has an “-“. As you can see, there is one directory (comp)
and two files (p10.slt and pl10.map) in this listing. The
remaining nine entries (columns) tell you the file
permissions. The first three refer to the ability of the user
(owner) to read, write, and execute the file. The second
set of three refer to the ability of members of the same
Unix group to read, write, and execute the file. Finally,
the last three entries give read, write, and execute
permissions for others (anybody who has an account on
gsaf that is not the file owner and is not a member of the
same Unix group).
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The two files named p10slt.map and p10slt.seq have read
and write permissions for the user. This means that the
file owner (wchaney) can read and alter (write) the
contents of these two files. Members of the group (named
chaneylab) can read and alter the contents of pl0slt.seq,
but may only read the file p10slt.map and may not alter its
contents. Others may read and alter p10slt.seq but may
not read or alter p10slt.map.

The directory named comp in the example above raises an
interesting point. Normally the ability to execute a file
means to run a program. If you have a copy of the netblast
program in your folder on gsaf, you need execute
permissions in order to run that program. Both the user
and group have execute permissions set for the comp
directory in the example above. Is it possible to run a
directory? In Unix, both read and execute permissions are
required to view the contents of a directory. The
permissions associated with comp in the example allow
the user to view and alter the contents of the folder.
Members of the same Unix group may read the contents
of the comp folder, but they may not alter its contents (by
saving a new file in that directory, for example).

Usage:

chmod g+w Ch.one Adds write privilege for group
users for the file Ch.one

chmod o-r Ch.one Removes read privilege for others

chmod o+r Ch.one Adds read privilege for others
(everybody)
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Editing File Contents

Just like using Notepad on a Windows PC, it is possible to
edit text files on a Unix machine. There are several text
editors available on gsaf ranging from easy to use but
rather limited, to very powerful but rather complex.
Appendix A addresses several of the more popular text
editors that may be found on gsaf (and most Unix
computers).

Finding text strings
grep

grep allows one to find text strings within files. For
example, if you want to find out more information about a
user than the finger command will provide, you could
type:

grep username /etc/passwd

and grep will print all lines of the password file
containing username (for example, wchaney). The
differences between find and grep are important. find
will find files with a specific name. grep finds text strings
within a file:
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gsaf /dr4/homed4/admin/cprice/people/jose> grep
smith /etc/passwd

Ijsmith:x:875:370:Larry
Smith:/dr4/homed/faculty/1jsmith:/bin/tcsh
dfsmith:x:273:40:David
Smith:/dr4/home4/faculty/dfsmith:/bin/tcsh
ssmith:x:3001:102:ShellySmith:/dr4/home4/faculty/
ssmith:/bin/tcsh

gsaf /dr4/home4/admin/cprice/people/jose>

Printing Basics

UNIX printers almost always confuse new users. This is
because users are accustomed to a PC environment where
the printer directly connected to the PC is the one which
will be the default printer. This is NOT the case with
UNIX computers and printers. In order for a printer to be
used by the UNIX computer, it must know of the printers
existence. For most printers directly attached to a PC,
there is no way for this to happen. Remember, the PC is
being used as a terminal. However, as described below,
GCG includes a program named listfile that can print
a text file to the printer connected to your PC. This only
works if the ssh program is used to login to gsaf. If a
telnet program is used for gsaf access, listfile is not
functional.

There will be a system default printer designated by the
system administrator. This is where all printouts go if a
specific destination is not set. You can set your default
printer destination with the command:

setenv PRINTER queuename

where queuename is the name of the printer (e.g. molbio-
lex). Printer names may be found using the Ipstat -v
command. Adding the setenv command as written above
to your .login file will make it so that your chosen
printer queue is the one you always send your printouts to
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by default. The system administrator can help you make
these changes.

Ipstat

Ipstat is the command used to find out information
about printers on a Unix system and it will tell you printer
names, if the printer is working/not working, and almost
anything you want to know about a printer on the system.
Use the command:

Ipstat -v

to list the printers on the system.

gsaf /dr4/homed4/admin/cprice/tmp> lIpstat -v|sort

device for Biochem-4si: /dev/Biochem-4si

system for ei-5hall: ei-5hall.unmc.edu

system for esh-4hall: esh-4hall._unmc.edu

system for esh-7hall: esh-7hall._.unmc.edu

system for esh-8hall: esh-8hall.unmc.edu

system for molbio-lex: molbio-lex.unmc.edu

system for wittson-clstr: wh-3021-prt.unmc.edu
(- . -output shortened for space...)

gsaf /dr4/home4/admin/cprice/tmp>

Note that by using the pipe symbol (]) to send the output
of Ipstat to the sort command, the list above was
alphabetized before it was displayed.

Use the command
Ipstat -t

to find out the complete status of all the printers on the
system. This command may take a minute or so to
complete, as it will attempt to talk to every printer on the
system, and any printers which are not working will cause
delays while the command waits for the (non-working)
printer to respond.

gsaf /dr4/homed4/admin/cprice/tmp> Ipstat -t

scheduler is running
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First the queue names
system default destination: molbio-lex
device for Biochem-4si: /dev/Biochem-4si
Then the queue official status
Biochem-4si accepting requests since Tue May 11
11:44:07 CDT 1999
molbio-lex accepting requests since Aug 09 16:56
1999
Now Ipstat attempts to get each printer to tell
it"s actual status
printer Biochem-4si is idle. enabled since Thu
Aug 5 16:25:37 CDT 1999. available.
printer molbio-lex is idle. enabled since Aug 09
16:57 1999. available.

(- ..output shortened for space...)
gsaf /dr4/home4/admin/cprice/tmp>

Ip

The Ip command is the primary way to print files on a
printer from Unix systems based on a variant of Unix
called System V. The server gsaf runs a variant of
System V, so this is the correct printing command. The
other printing command which comes from the other
major variant of Unix (BSD) is Ipr, which works the
same as the Ip command on gsaf. There is a database of
connected printers on all Unix systems (accessible via the
Ipstat -v command), and the Ip command allows you
to send output to any of the printers listed in the database.

The default printer for gsaf is called molbio-lex. It is
located in the GSAF office and prints either text or
postscript files. To print a file called xyx to the default
printer, type:

Ip xyx

Printer names are case sensitive. To print to a printer
other than molbio-lex, you must either specify your
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default printer by using the setenv command, or you
must specify the printer as part of the command:

Ip -PEI1-6003 xyx

where E1-6003 is the name of the print queue to which
you want to print.

As they become available, other printers queues will be
added; so to find out what printers are available, type
Ipstat -v at the command prompt.

Ipg

Ipqg is the command to use if you want to see why your
print job is not appearing. Ipstat -o provides the
information about print jobs queued up for any system
printer.

Local Printing

It has not been possible in the past to print from gsaf to a
printer connected to your Windows PC. The ssh program
makes this possible, however. The GCG command that
sends a print job through ssh to your PC is listfile. To
print a text file on gsaf named xyz.txt to your local
printer, type:

listfile xyz.txt

You will be prompted twice: first to allow gsaf to send
data to your PC, second to select a printer. Note that you
can access any printer that is available from your PC. This
includes printers available on the local network, not just
the printer connected directly to your computer.

This method will NOT work with the telnet program - you
must use ssh to connect to gsaf. Also, you cannot print
graphics files. Only text files will print properly.
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Stringing Commands Together and Output Redirection

As seen above, the pipe symbol " |" allows two or more
commands to be strung together on a command line. For
example:

|H

cat *.seq | grep textstring

This combination allows you to search for a textstring in
all files ending in .seq. Wild cards are acceptable to grep.
You may wish to see if you can find a particular
nucleotide (or amino acid) sequence in the sequence files
in your directory. Substituting the sequence (e.g.
CGATCGAT) for textstring into this command will allow
you to perform that search.

> - greater than symbol

The greater-than symbol directs the output from the
previous command into a file. For Example:

Is /etc > dir.contents
This will list the contents of the /etc directory to a file

called dir.contents. If dir.contents does not exist, it
will be created.

< - less than symbol

The less-than symbol takes the contents of the file whose
name follows it, and provides that as input to the
command whose name precedes the < symbol. For
example:

blastn < nucleotide.seq

This supplies the file named nucleotide.seq to the blastn
program for a search of the nucleotide sequence database.

41

Running (and Stopping) Programs

To run a program on a Unix system, you simply type its
name.

To stop a program from running on a Unix system, you
may type ~C (control-C). This will cause the program to
stop immediately. Note, however, that when using some
terminal emulators, your screen may not have kept up
with the actual output from the program on the computer
itself, and so a ~C may not appear to take effect for some
time after you have entered it.

Internet Tools on gsaf

gsaf is a fully functional Unix computer. It has the same
utilities available on any Unix computer except where
they have been turned off for security reasons.

Electronic Mail

While most users will be using a separate email system
(probably Lotus Notes at UNMC or UNL), email is also
available on all Unix systems. gsaf uses the default mail
program which comes with all Unix systems.

To receive email with mail, simply type the word mail at
the command prompt. If there is any email waiting for
you, you will be presented with a list of headers and a
very primitive interface. Type ? to obtain a list of usable
commands in the mail program. To send email, you must
type mail userid@systemname. You will then be asked
for the subject of the letter, and can type the text of your
message on succeeding lines. In order to use a text editor
(emacs, pico, and vi are available), put ~e as the first 2
characters on a blank line, and press the <Enter> key.
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This will load an editor for you to use to compose your
message. The default editor is vi, however you may also
choose pico or emacs.

For more help, type man mail at the Unix command
prompt.

File Management.

Remember, the GCG WPI interface described in Chapters
2 and 3 is NOT a file manager. In order to move, remove,
copy, delete, and otherwise manipulate your files and
directories, you must either use the Unix commands
described earlier in this document, or use the program
dtfile. This program uses X Windows and requires an
X Windows server program such as eXodus or MI/X be
running on your local computer.

ssh

ssh (secure shell) is the preferred method to connect to
gsaf from any other computer on the internet or the
campus network. ssh is like telnet in that it allows you
to log into another computer on the internet from gsaf or a
different Unix host. ssh is more secure than telnet.
However, some computers do not support ssh. To run this
program on gsaf, type ssh hostname, where hostname is
the internet name of the computer to which you want to
connect.

The Windows version of the ssh program includes a
graphical version of the scp file transfer program. For
Macintosh users, a program called Fugu is available from
Research Systems Unix Group at University of Michigan
(http://rsug.itd.umich.edu/software/fugu/). These
programs fill the same role as the ftp program described
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below, but they can also serve limited file management
needs since they allow the user to create directories, move
and rename files, etc.

ftp (sftp)

While ssh lets you log into another computer, if you want
to transfer a file from your computer to gsaf, or to transfer
a file from gsaf to your or another computer, you will
need to use an sftp, or Secure File Transfer Protocol,
program. The ssh program for Windows has secure file
transfer capabilities built in. Fugu for Macintosh has this
ability as well.

Netscape and the Word Wide Web (WWW)

Netscape is available on gsaf if you are using an
X Windows server such as eXodus or MI/X. Another
computer housed in the facility, molbio.unmc.edu also is
a WWW server, so from any Web browser such as
Netscape, entering http://molbio.unmc.edu/ in the location
field will point your server to molbio and you will see a
Web page with help files for molbio available, as well as
links to other Web pages which are sequence analysis
related.

UNIX COMMAND SUMMARY
Is [filespec]

Displays the directory contents. If the optional
filespec parameter is given, the listing only
includes files whose names match the pattern.

rm [Filespec]

Deletes the file(s) specified by filespec.
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cp filenamel filename2

Creates a new file called filename2 containing
the contents of filenamel.

mv Filenamel Ffilename2

Changes the name of filenamel to filename2
and optionally moves it to a new directory.

rm filename
Removes (deletes) a file from the disk.
man [topic ]
Displays helpful messages on Unix commands.

vi [Ffilename]

Launches the vi program for an editing session on
filename. Also there are two other commonly used
editors called emacs and pico.

Ip filename
prints a file.
| (pipe)

takes the results of one command and uses them as
input to another command

Logout ("D - control-D)
Ends your session.
CTRL-C (*C - control-0C),

Ends processes.

45

46



Chapter 2
Wisconsin Package Basics

THE WISCONSIN PACKAGE

The Wisconsin Package is available on several operating
system platforms. The installation at UNMC is a Unix
version and is a Linux version at UNL. The Wisconsin
Package is accessible using the command-line, using an
X Windows interface (Seqlab) and using a Web browser
such as Netscape or Internet Explorer (SeqWeb). The
version available via the Web does not have all the
program features available in the other two versions of
GCG. Personal accounts for UNMC faculty, staff, and
students on the server gsaf.unmc.edu (gsaf for short) are
free. An online application form for new accounts may be
found at the GSAF web site (http://molbio.unmc.edw/).
Accounts at UNL are available through an application at
http://biocore.unl.edu/. When you log on to the remote
computer you get the Startup screen welcoming you to the
computer, as described in Chapter 1. At this point the
cursor awaits your input next to the prompt. To start using
any of the programs (tools) which make up the Wisconsin
Package you first need to initialize your session. This is
already done for you at UNMC and UNL. If you are able
to log onto gsaf or biocomp2, but GCG fails to start up for
some reason, contact the appropriate system
administrator.

After seeing the Startup screen a few times, you will
probably find that you tend to ignore it, but it is
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worthwhile to check the release numbers and dates every
once in a while to see if anything has changed since the
last time you used the system.

The GCG Philosophy

The philosophy behind the Wisconsin suite of programs
is:

e To provide a separate program for almost anything
you want to do.

e Program options are always available at the
command line.

e Results are sent to either a text file or to the
terminal screen.

e Programs requiring intensive computation are run
in the background.

This philosophy can result in software that is not very
easy to use. However, this is not reason for despair. For
those with direct network connections, all of the GCG
programs can be used through an X Windows graphical
user interface called SeqLab.

Getting Help for GCG

All of the help files for the entire GCG set of program and
user manuals are loaded onto a Web server for you.
Currently, this site is http://molbio.unmc.edu/gcg-help/.
Since the primary interface to GCG is through graphical
methods, you can always run both the GCG graphical
interface (SeqlLab) and your favorite Web browser at the
same time, viewing the help files for GCG and the actual
program interface simultaneously.
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One thing that may have caught your eye in the GCG
welcome banner is the statement

Online Help is available with the command %
genhelp

This refers to the help files presented in a text-based
format that can be read in an ssh session. Don't type the
percent sign, it represents the system prompt (see
Chapter 1). genhelp provides most of the information
that is found in the Program Manual but in a somewhat
briefer form. Moreover, it is often more up-do-date than
the manual since small corrections and additions may be
made to the package in an "incremental release" without
the issuance of a new manual. After typing genhelp, you
will be presented with a list of topics on which help is
available. Instructions for use are given at the bottom of
the screen. Arrow keys are used to navigate through the
various topics. This help is set up to use a text-only web
browser known as lynx.
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% genhelp
GCG Help (p 1 of 8)
GCG Help

[Program Manual | User®"s Guide | Data Files |
Databases ]

* appendix_ili
appendix_iii
appendix_iv
appendix_v
appendix_vi
appendix_vii
assemble
backtranslate
bestfit

blast

breakup

chopup

circles
codonfrequency
codonpreference

X R X o % X % % X 3 x

-- press space for next page --

Arrow keys: Up and Down to move. Right to
follow a link; Left to go back.
H)elp O)ptions P)rint G)o M)ain screen Q)uit

/=search [delete]=history list

CONFIGURING GRAPHICS

Normal use of the GCG package is through an interface
called X Windows. Some of the computers in the UNMC
Computer Clusters are already supplied with X Windows
servers to allow you to do this. This information was
presented in Chapter 1.
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If you are using GCG from home with a low-speed dial-
up connection or from a location which does not have an
X Windows server, you will need to tell GCG to save
figures as graphics files rather than displaying them to
your computer screen. The command to do this is
setplot. You will be given several choices but will want
to choose postscript to have your results saved as a
postscript file. This file will be created when you run the
program that produces graphical output and will be named
program.eps, where program is the name of the routine
that created the output. For example, the plotfold
routine would produce a file named plotfold.eps. The eps
extension stands for Encapsulated PostScript.

Note also that one of the choices available through
setplot is ColorX for a color X Windows. If you choose
this, a window will open on your screen immediately
(provided you are running an X Windows server) but will
be empty until you run a program that creates graphical
output. This will be useful if you would like to see
graphics on your screen but are accessing the internet by a
dial-up connection. Because you are displaying only
graphics results rather than displaying everything through
X Windows (as you would with seqlab), this will be
possible over the phone line.

To display a previously created graphics file in this
window, the command you will use is figure. For
example, to display a graphic file named
plotfold 234.figure, you would type

figure plotfold_234_figure

You must have previously opened a window for
X Windows graphics display using the setplot
command for figure to work.
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SEQLAB

Prerequisites

Virtually any modern computer is sufficient to run
SeqLab. In practice, an old PC or Macintosh could be set
up as a dedicated SeqLab computer. Although a Pentium
IT may not handle the newest office suites of programs, it
would be great for SeqLab.

You must be on the Internet! UNMC does not provide
dialup access that can use the SeqLab interface. If you are
subscribed to an Internet Service Provider (ISP) and have
connectivity faster than the V.90 standard (56K), you may
have a sufficiently fast connection to use SeqLab. It is
possible to use SeqlLab from home if you have regular
modem access, but this will be excruciatingly slow and is
not recommended. However, the text-mode interface is
available using ssh after connecting to gsaf through any
ISP. If you use a provider that attaches through a Web
page interface, such as AOL, note that you can minimize
the page and then use an ssh program over the connection.
The same is true for sFtp access (see previous chapter).

Startup Commands

To run SeqLab, gsaf must know where to send your
X Windows information. If you are working at a
computer on campus, gsaf is generally able to figure this
out automatically. If not, you will need to follow the steps
below to tell gsaf where your SeqLab output should be
displayed.
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Determine your computer's IP number or internet name.

On gsaf, the command to find out this information is:

gsaf> who -m
wchaney pts/6  Aug 9 10:24 (wchaneypc.unme.edu)

The information in parentheses at the end of the output
line (in this case wchaneypc.unmc.edu) is your PC's
unique identification information for the internet. It is
either your machine name, in this case, or your IP address
if your machine is not named.

If you are on-campus at UNMC, your IP address is a
number of the form 137.197.xxx.yyy (all on-campus
numbers begin with 137.197). The xxx and yyy stand for
two additional numbers between 1 and 253. This set of
four numbers separated by three periods is your unique
addresses on the internet. If your on-campus computer has
a name, as in the example above, it will be in the form:
machinename.unme.edu.

Information Technology Services has recently made
changes to the network that affect the output you will
receive when using the who -m command. If your on-
campus computer does not have an internet name (like
wchaneypc.unmc.edu), your output from who -m will
look like the following:

wchaney  pts/6 Aug 910:24 (host-214-171.unmc.edu)
In this form, "host" represents "137.197." and the

numbers 214 and 171 are xxx and yyy, respectively in
these instructions.
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The UNL campus host IP addresses are normally in the
form 129.93.xxx.yyy. To check your IP address on a Unix
machine at UNL, use /sbin/ifconfig. On a Windows
machine start a command shell via Start->Run->cmd and
enter ipconfig /all. The address you are looking for
starts with 129.93.

Explicit Steps For Unix Users

Perform the following steps (Once you are logged into the
UNIX system)

1. Verify that an X Windows package such as eXodus is
running on your PC or Macintosh.

2. Determine the address of the computer where your
X Windows output is being sent from gsaf by typing:
echo $DISPLAY
The response will be of the form

137.197 .xxx.yyy:0.0
3. Find out the address of your PC by typing
who -m
See the previous section for details about the output from
this command. If the addresses returned in steps 2 and 3

are identical, you are ready to start SeqlLab. If not,
proceed to step 4.
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4. Set your DISPLAY variable by hand:

setenv DISPLAY 137.197.xxx.yyy:0.0

or
setenv DISPLAY wchaneypc.unmc.edu:0.0

depending upon whether your computer has an internet
name or just an IP address. Note that the :0.0 after the
name or address is required!

You may now start the SeqLab interface to the GCG
package.

gsaf /export/home/wchaney> seqlab &

The & runs SeqlLab in the background. If you have a
small or low resolution screen, you may include the —
small option to seqlab (seqlab —small &). Note that
you will lose some information if you include the —small
option to seqlab. Specifically, the short description at the
top of each program window will be omitted to save
space.

If you always use the same PC or Macintosh for access to
GCG, you can permanently set your DISPLAY variable.
Use a text editor to edit the file called .login (a period
followed by the word login) in your home directory,
adding the setenv DISPLAY 137.197.xxx.yyy:0.0
(129.93.xxx.yyy:0.0 at UNL) command above as the
last line in the file. Be sure to replace xxx and yyy with
the correct values for your computer! Note that if you
subsequently log into gsaf (biocomp2/bioinfocore) from a
different PC and start SeqLab, your SeqLab display will
not be directed to the computer you are using! In order for
you to use the SeqLab from computers other than the one
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defined in your .login file, you must perform the Explicit
Steps for Unix Users above.

Using the SegLab Interface

You should first go to the SeqLab Options > User
Preferences > Output menu and select the option which
reads "Automatically display new output". This will
enable new output from any program to automatically
appear as a new window on your PC desktop when the
program has finished running. Once you have selected
this option, it will always be selected until you change it.

Three different windows will be useful when using
SeqLab:

e SeqLab Main List window
e Job Manager window

¢ Output Manager window

SegLab Main List Window

This is the window which provides access to all other
parts of the package. Across the top of the window, there
is a menu which offers sub-menus, each of which is a
major category of tasks that can be performed with the
GCG Package.
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I EY
File Edit Functions Extensions Options MWindows Help |
List: | fusr/uszerssehaas/Usere/Kiran/virus list @accelrys

=)
Mode: Main List —
Begin  End Lizt Ttem

I+] BO363| 544011 gh_wiiud3d00 143400 +

I+] 576701 BOFOB| gh_wiiaf 157705 IAF 157708

I+] BEB50| 595881 gh_wiixB3413 IKE341Z +

I+] 47B02| B0R3G| gh_wiix0d4370 IHD4Z70

1+1 113441 143821 gh_wiiu93872 11193872 k

1+1153699 | 156746 | gh_wi ;v01555 V01555 E

I+] 63265| BE987| gb_wiizBR099 1286099 +

I+] B2BO7| BEE1d| gh_wi:ix1d11Z 1414112 +

I+1 BROI 43881 gb_wiimld47 09 1M14709 +
I~ J -

This window is critical to using the WPI interface. ANY
sequence or list of sequences that you want to work with
must be listed here, and then selected. It is the "gateway"
to all other functionality. Its menu items are subdivided
by functionality.

MENU ITEMS on the SegLab Main List Window
File Menu

This is the key to creating list files and working with lists
of sequences you have previously created. It is also
where you may add sequences from sequence files or
from a local database.

Edit Menu
Allows you to remove sequences from the Main List

Window. Also allows you to change the order by which
sequences appear in the list.
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Functions Menu and Extensions Menu

This is where ALL of the main data manipulation
functionality resides. It is subdivided into other menus
based on type of functionality - database searching,
fragment assembly, etc. It also contains an alphabetical
listing of all the programs available in the SeqlLab
Package.

gl?Squah Main Window on gsaf -3 =]
File Edit Furn::t.innsl Extensions Options  MWindows Help |
Pairwize Comparizon ]
. | 7=
List: | /usrils Multiple Comparison . é‘y)\acce'rys
Databaze Reference Searching B
Mode: Main
Database Sequence Searching B
Begin  En Editing and Publication S
I+] B03R3| B4 . 1143400 +
I+1 B7g70| go Cvolutien . IAF 157706
I+1 565501 59 Fragment Assemblu ] IHE3413 +
I+] 47R02| 50 - . IHOAZF0
|+1 11344| 14 Gere Finding and Pattern Recognition = 93872 k
1+ 1153699 | 156 yuMER V01565 E
I+] 632651 66 - 1786099 +
1+1 B2807 | 66 Importing/Exporting ] 1%14112 +
I+ ealdl 4 Mappi 1M14709 +
lspping ]
Primer Selection ]
Protein Analysis B
Mucleic Acid Secondary Structure B
Trarslation ]
Utilities o]
o p— Al phabetical e =

Options Menu

Allows the user to change his or her Working Directory at
any time to keep files from separate projects in separate
directories. Also gives access to Preferences that control
the appearance and behavior of SeqLab on your computer
screen.

The Working Directory is a concept in Seqlab that
deserves some attention. Whatever directory you
designate your Working Directory is the location where
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all output from SeqLab functions will be placed. BLAST
results, peptides from translated nucleotide sequences,
etc. will be located in the Working Directory regardless of
the location of the sequence file upon which the operation
was formed. So a nucleotide sequence and the peptide
translation of the coding region could be located in
different directories if you are either careless about your
choice of Working Directory or if you choose to save
them this way. It is possible in SeqLab to select a
different Working Directory after you have been working
for a while. Any new results you generate will be located
in the new choice of Working Directory. Your old results
will be in your previously selected Working Directory.

The interplay between the Working Directory and
working list causes confusion for all new users of SeqLab.
Recall that the working list is a collection of sequences on
which you wish to perform operations in Seqlab (see
Seqlab Main List Window section above). The working
list is a file itself and must be saved in some directory.
The confusion arises because the directory in which your
working list is saved may be someplace other than your
Working Directory.

Also note that you must have write permissions (see
Chapter 1, Permissions) for the directory that you select
as the Working Directory or your functions in SeqLab
will fail! The permissions for the directory can be
changed using the command line in your ssh connection
window.
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Windows Menu

Provides access to:
e Job Manager Window
e Output Manager
e Database Browser

e programs run previously during the current session

Job Manager Window

This is the window which tells you what jobs are running,
and you can scroll backwards through the record of the
previously run jobs (in the current session only) to see
which ones finished successfully and which ones did not.
Error messages for failed jobs are printed here.
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,n'ij’:"jﬁeqlah Job Manager on gsaf 1Ol x|
Status (Queuwed. Running,. Success or Errord 123732
Jok Start Time Progran (=}

(Select thiz line to wie from Seqlab itself )
61 E 31-Dec—2001 12:36:13 Gap
62 5 31-Dec—2001 12:37:04 Gap

=1

I~ I
Select & job to wiew its monitorderror output,

o

Output ;
fusrfuserssehaas/  seqlab-gsaf /seqlab_job_F1,log

31-Dec—-2001 12337112

Job 62 completed successfully,

Output
Jusrfuserssehaas Users Kiran/zBE099_62 ,pair

31-Dec—2001 12:37;04
Started job 62 to run Gap {(process ID = 16250}, ‘J
ri

I~ =

Cloge Job Mgrl Open Output Mgr Helpl

Output Manager Window

This is where the programs place their results. If you just
ran a search, the output from the search will be an item on
the Output Manager window. You can examine the
output, and if it is the desired result, copy it to the Main
List Window for further manipulation. Programs which
produce a graphical image as their output will either
spontaneously display the image and place its name in the
output manager, or they will simply put the output file
name into the Output Manager’s window. You would
then need to click on the 'Display' button in the output
manager to see your results.
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,iif’:":;;:SeqLah Output Manager on gsaf gl =]
(#)Marked for Deletion (Tiext (Giraphics (Liist (Slequence (DlatasBinary

Dizplay

Print,..

Save As...

Delete from disk

fdd Text File,.. |

fdd Graphics File...|

I~ I -

Elosel Helpl

Through the output manager you may also save files with
a different name. Simply click on a file name in the output
list, then click Save As... You can then save the file with
a name that is both meaningful and memorable rather than
the default name. You also have the ability to recall
previously saved text or graphics files through the Output
Manager. Click on the button to Add Text File... or Add
Graphics File... and select a file. The name of the file
you choose will then be present in the Output Manager
and can be manipulated like any other file of the same
type (i.e. a sequence file or a graphics file) in SeqLab.

Database Browser

The Database Browser allows you to add sequences to
your working list. It can be accessed under the Windows
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Menu but can also be found be selecting File — Add
Sequences From — Databases...

Programs

If you have run BLAST in SeqLab earlier in the current
session and would like once again to run BLAST, you
may find a menu entry for BLAST beneath the Database
Browser entry in the Windows Menu. This is intended to
speed access to frequently used programs. In theory you
will be able to find a program in this list more quickly
than you will by hunting through the Functions or
Extensions menus to find the desired program. This list of
programs is reset each time you end a session by quitting
SeqLab.

Important SeqLab Controls

SeqLab is primarily designed for users of 2-button mice,
although X Windows is designed to utilize mice with 3
buttons. Macintosh users will have to consult the manual
for their particular X Windows server to see how the
button-2 and button-3 (middle and right) functionality is
handled.

e Left mouse button: This is the primary selection and
manipulation tool.

e Select 1 or more items in a window
e Select commands from menus

e Select or deselect buttons and manipulate
scroll bars
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e Select, move, and size windows.

e Click and hold down to select an area to zoom
into in a graphics window.

e Right mouse button: In SeqlLab, clicking and
holding down the right mouse button on an option
in a program window causes a pop-up to display the
command-line parameter for that option.

Menus

Any Drop-down menu item with a > symbol at the right
side indicates that there is an additional menu available.
To view additional menus, click the original menu item
using your left mouse button. The new menu will appear.
To access an item in the new menu, simply click it!

If you decide you do NOT want to select an item from a
menu, move the mouse cursor completely off the item and
click (left button). If you already pressed the mouse
button down to select an item and change your mind,
continue holding the button down and slide the pointer off
the menu item. Then release the button.

An Example of SeqLab Usage

All of this may seem a bit abstract but is really quite easy
after using SeqLab once. The remainder of this chapter is
an exercise showing how to retrieve a sequence from the
local databases and perform a simple restriction mapping
analysis using SeqLab.
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To start, you will need a sequence to map. Any
manipulation in SeqLab requires your sequence of interest
first be added to the working list. This could be a
sequence file such as one obtained from the UNMC
Molecular Biology Core, a GenBank file you’d like to
import, or a sequence from a local database. The local
copies of the sequence databases provide a convenient
method to add sequences to the working list for use. To
obtain a sequence from the local databases, select the
"Databases..." option under the File Menu — Add
Sequences From:

,x':’i"'jSeqLab Main Window on gsaf O] x|
File | Edit Functions Extensions Options  Hindows Help |
I™ List.,,,
Open List., .. Azers/Famaley/Sept(2/angel-terrace. . list @
Add Sequences From P oo, oo
| Save List Sequence Files,.,
Save List As,.. A -
s el " users/ehaas/Users/Ranaley/Sept02/all +therno+rhodo .rsf {x3 Y
ave Selscted... users/ehassUzere /RanaleySept02/ pilewp_d1l ,mef 3 J
116427 I DiGd=
M uzers/ehaasUzers /RanaleySept02/at+additional -moreout liers  re
Exit users/ehaas Users/Ranaley/Sept02/al] +therno  rsf {3
users/ehassUzere /RanaleySept02/ pilewp 33 mef 3
I+1 11 15281 zh_batthrrrds IM3411
ARl | | Ausriuzers/ehaazUzers/Ranaley/Sept0Z/at+additional—outliers ,ref {x3
be |+ | | | Ausr/users’ehaas/Users/Ranaley/Sept02/a—t+additional-knowns . rsfix3
Al | | Ausriuzers/ehaaszUzers/Ramaley/SeptiZ/pileup 20 nefixk
1+1 11 14931 Ausrlusers/ehass/Users/Ranaleu/Sept2/ai244689  seq ILOCIE
1+1 11 1dE7| AusrduzerssehaazUzers/Ranaley/Sept02 /ab07B06S , zeq ILOCLE
1+1 11 14611 Ausrlusers/ehaas/Users/Ramaley/SeptiZ/ab07B06d , seq ILocus
1+1 11 14711 AusrduzerssehaazUzers/Ranaley/SeptiZ/ah07B06E , zeq ILOCLE
I+1 11 12451 zh_bata 431236 1AJ431
1+ 11 14831 gh_ha:afdd5ad | AF 445
I1+1 11 7071 zh_bhataf4892085 IAF 45
I1+] 11 14961 gh_baiaf275712 IAF27E ’
5 I =

A new window will open that allows you to browse for
sequences from any of the local databases. Select
GenEMBL in the left pane of the window. This will allow
you to browse nucleotide sequences in the combined
GenBank and EMBL databases.

In the text field beneath the words Database
Specification:, click between the colon (:) following
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GenEMBL and the asterisk (*). Type cxa and either press
the Enter key or click the button labeled Show Matching
Entries. A list of sequences will appear in the Entries:
column as shown in the Figure below. The asterisk is a
wild-card, so all of the sequences in the list begin with the
letters cxa. To work with one of these sequences, select it
in the list (by clicking it once with your mouse) and click
the button labeled Add to Main Window. You will need
to click “Close” to return to the SeqLab Main Window,
but now the new sequence will be at the top of your list of
sequences. For the following example choose the
sequence named cxa3cg.

15eqlab Database Browser

=10i x|

Main Databaze Browser

Databases Entries:

SP_Unclassif |2 ch_viicxaldocpro Show Matching Entriesl
SwizsFrotPlus gh_wi tocxadcpro
FIR gh_wi roxalcpre —_— |
MRL_3D zh_vi icxa3dcpro
GenPept. eh_wi toxadcpro |
gh_viicwadopre

Bacterial gh_viicxa3cpro

HTG gh_wi tcxadcpro

Irvertebrate gh_wi tocxadcpr:

Organelle gh_viicxa3g

Other_Mammal gh_viicxadnd J

Other_Yertek gh_wi tocxadr

Patent 7 gh_vircxabters 7

[ — = ) = s— "

Databasze Specification:

frenEMEL toxa=

Add to Main MWindow| View SBquencel Elosel Helpl

To perform any analysis on a sequence, you must click
the sequence once to select it. You can then select an
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operation from the Functions menu. The function that
performs a restriction analysis of a nucleotide sequence is
named Map. You will find this under the Functions menu
in the Mapping category as the top item in the list of
mapping functions. (Click on Mapping in the Functions
menu and you will see these options.) Click on Map and a
new window will appear as shown in the figure below.

=1olx]

Map maps a DNA sequence and displays both strands of the
| mapped sequence with restriction enzuyme cut points shove
| the sequence and protein translations below., Map can also
| create a peptide map of an amino acid sequence.

Map of

Igb_ui:cvag from 1 to 7396

Erzumes. .. I Uzing file GenRunData:enzume,.dat,

J Ho enzymes

Display Protein Translation Frames

I frames 1 I frame 4 J open frames only
C frame 2 I frame § = nione
T frame 3 I frame &

J Save Map cut sites az features in Imap,rSF

Optionz,..| GCG Defaults| Save Settingsl Festore

Command Line:

[ﬁap ~MENu=abodef —OVErhanz=5,3.0

How ¢ Background Job _Jl Help |

At this point, you may simply click the Run button and
SeqLab will construct a restriction map of your sequence
and automatically display the results. (When you hit the
Run button for any program, all commands are run in
background). Notice that there are several options you can

Close | RFun
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modify right on the window for the Map program. For
example, you may choose not to display a translation of
your nucleotide sequence by clicking "none" in the
Display Protein Translation Frames box. Clicking Run a
second time will start your restriction mapping using the
new options you have selected. Further options are
available by clicking the Options... button. This will
open a new window containing more parameters you may
change to tailor your analysis.

When a Map job runs successfully, your output will look
like the following figure. One screen of information is
shown here, but the scroll bars on the output window
allow you to see the remainder. You can examine the
output in detail or print copies for your notebook from
here.
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M /usr/users/ehaas/tm pfcxadcg 506.map EJ@E|

Linear? MAP of : gh_vitcxaZcg check: 1629 from: 1 to: 7299

LOCUS CHAZCG 7399 bp s=-RMHA linear  WRL 29-JUN-1599
DEFIMITION Coxsackievirus B3 (CVEZ) complete gerome,

ACCESSION  M33854

VERSION M33854,1 GIL:323419

KEYWORTS conplete genome.,

SOURCE Human coxsackiewirus B3 , .

Hith 243 enzymes: =

May 20, 2004 03:16

I
I
I
HemI RN
CoilIl TagIl | 111
BstkKTI HzeIII| BaeIl | 111
DpnI | Sau6I || BglIl | |1
Mzel  CwilI Alul Mol || BslI |11 MwcIl | 111 Bael
11

| | [ [ 1 |
TTARARCAGCCT GTGGRT TGAT CCCACCCACAGLECCAT TREGEGCTAGCACT CTGRTAT

1 60
AATTTTGTCGEACACCCARCTAGGGRT GEGT GTCCGRET ARCCCGCGAT CETGAGACCATA

LK@ PRPY¥Y G = 5 HPOIAHWALALMW?Y -

= N5 L WY DPFTHRPTIGER®=HZSIGTI -
K TACGLI®PPTIGPLIGARZSTLWY S-

60

oo

d «* FLREHTSGVHLGH®HNPR=TCETPTI-
e CGTPOQIDWGLCECAWDIASASDTY -
f LvYvAQPHIGGEYPGEHNPALWYRT -
Kpnl
M1V |
R=al |
| =] =
Prlnt.“I CloseI HelpI

All of the functions in SeqlLab are similar to the Map
routine in the example above. If you can perform a
restriction mapping, you can mechanically perform any of
the routines available. Understanding the results and
tailoring the analysis is a separate issue.
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Chapter 3
SeqWeb

THE WISCONSIN PACKAGE

SeqWeb is a World Wide Web interface to the Wisconsin
Package Programs. SeqWeb may be accessed at the
following web address:

http://gsaf.unmc.edu:8001/

http://biocomp2.unl.edu/

The colon and number at the end are required and you
will not find SeqWeb if you omit them!

Because of recent improvements, very specific versions of
the two most popular web browsers are required to use
SeqWeb. If you attempt to use a non-compatible version
of a browser, you will see a message giving you current
information about browser versions that will work with
SeqWeb.

SeqWeb Accounts

SeqWeb and your gsaf or biocomp2 account do NOT
share information and do not use the same folder
(directory) on gsaf or biocomp2. Thus, you must have a
separate SeqWeb account. This is done for security
reasons. The same web form used to request a new
account on gsaf.unmc.edu or biocomp2.unl.edu is used to
request a SeqWeb account. At UNMC, this form is
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available through the Genetic Sequence Analysis Facility
web page (http://molbio.unmc.edu/). At UNL you may
find a link to the forms to request an account online at
http://biocore.unl.edu/. Click the Register button on the
top, and then click on the application form link.

A SeqWeb username and password are required. These
will be e-mailed to you after completion of the web form
requesting an account. This username and password is
also distinct from your gsaf, biocomp2, or bioinfocore
account, though the same username will be given
whenever possible so that it will be easier for you to
remember. If the SeqWeb password you are given is
difficult to remember, you can change this at any time
using the Preferences Manager of SeqWeb (discussed
later).

When you log in, a small window will open on the screen
asking for your username and password. Your username
will be echoed to the screen as you type. When you type
your password, asterisks (*) will appear on the screen
rather than the characters that you type. This is normal. If
somebody is looking over your shoulder as you type in
your password, they will not be able to read your
password from the screen.

After entering your username and password, you will see
the following:
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SeqWeb Version 2032

Click either the image or the link below and you will see
the SeqWeb page (unless you are using an unsupported
browser, in which case you will see the Unsupported
Browser message).
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SEQWEB ORGANIZATION

The SeqWeb page is organized into several frames.

SeqWeb ) :|
Varsion 2 Comparison
Web-baned
i Thie thest programs 1o Compars (o of MOrs SqUETKES
L]
o Contants Gap . N N
e ses the algorithen of Meedieman and Wunach to find the algnment of two complete sequences. Tt maximizes the sammber
- anatehes and mmzemices the muber of gips
m_.;.,l- ally sin teo muciit acsd staquentes
Bestit
Msers am aptiresal abgrament oF e best segment of sty between two sequesees. Oplimal algunents see Found by
B e I mstrtng gaps b maxamze the mumber of mabckes using the Jocal homolagy lgorthm of Swuth and Watsman
Jo8s ‘ & Losale st e e securmces
E] '
Copare
RESULTS Compares twa peplide or nuckeic acsd cequences md creates 2 graph that shows where the fwo sequences are s
- | oy Compars sed prphically Sisplyy two esclise sid sequences =
FREFERCNGES Support Help i

The upper left frame controls the information that appears
below it in the frame on the lower left. The Managers
frame is shown selected in the image. This controls access
to the Sequence Manager, the Job Manager, Results
Manager and Preferences.

Preferences

This is where you can change your password. You can
also change the format in which files are saved should
you choose to save any files to your local computer.
Clicking on the PREFERENCES icon opens a new

window, shown below.
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3 SeqWeb Preferences Manager - Netscape

a%:@i\a.’&awri@i%%

Reload Home Seaich Metscape Security Shop

Preferences Manager

¥ Display Pages with White Background
¥ Generate Multiple Sequence Alignments in Color
W Send User Email after a Background Job is Finished

In Results, Display:
™ Small Graphics

* Mednm Graphics

™ Large Graphics
Save Files Locally in:

# PC Format

™ Mac Fortmnat

" TNE Format

I Change Password

New password

MNew password (verifyy)
|
Update | Reset
v
___ Close__| Support =1 Help i
= == = ) st

Sequence Manager

The Sequence Manager allows you to add new sequences
to your projects (discussed below). You can add
sequences from local copies of the major sequence
databases, or from sequences obtained -elsewhere
(including your own sequencing projects). These can be
placed into SeqWeb through the clipboard function of
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your computer or from a local (i.e. on your computer) file.
The figure below shows a Sequence Manager with several
sequences added to the list and available for analysis.

M Seqweb Sequence Manager 1ol x|
List Project Edt ‘iew Flags Help

User: chaas

Project:  [SET]

Hame Length Type Modified Loaded Flags

Lhwrva a7z r Fri Feb 02 15:23:06 CST 2001 Thu Jun 28 16:49:36 CDT 2001 -
b 138 7 Wed Jan 31 16:55:48 CST 2001 Thu Jun 28 16:49:36 CDT 2001

Sruca 467 P Thu Feb 08 13:03:0% CST 2001 Thu Jun 28 16:49:36 CDT 2001

Sruci 123 r Thu Feb 08 13:03:09 CST 2001 Thu Jun 28 16:49:36 CDT 2001

Iy 2017 N Mon Jun 11 08:42:08 CDT 2001 Thu Jun 28 16:49:36 CDT 2001

\LBCF 657 P Mor Jun 11 10:15:0% CDT 2001 Thu Jun 28 16:49:36 CDT 2001

\ABCP_1 60 P Wed Jun 13 11:29:28 CDT 2001 Thu Jun 28 16:49:36 CDT 2001

IABCP_10 60 P Wed Jun 13 11:33:58 CDT 2001 Thu Jun 28 16:49:36 CDT 2001

IABCP_11 57 P Wed Jun 13 11:34:31 CDT 2001 Thu Jun 28 16:49:36 CDT 2001

JABCP_2Z 60 P Wed Jun 13 11:29:59 CDT 2001 Thu Jun 28 16:49:36 CDT 2001 LI
Description:
[&F [Unsigned Java Applet Window

Utilizing sequences that which are present in the local
databases saves you disk space. This is because SeqWeb
adds a pointer to the relevant database sequence rather
than copying the entire sequence to your folder. To add
such a reference to a local database sequence, select List
> Add from Database...
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& Add from Database - Microsoft Internet Explorer E@E‘
;'t

File Edit Wiew Favaorites Tools Help

. - A » .

y 1 N ) = L) < Snaglt B
7 </ Iﬂ IEL‘ u | - Search -,-\L/ Favarites @ Media f{ =" 0 5nag!
Add from Database
Select a Database and enter the Eniry name or accession number.
Then click OK

Tip:
Use "™ to represent zero or more characters in the name.
Use '?' to represent a single character in the name.

Example: gpda_*

Ifyou choose fo add one or more Sfrom e to pour Iist, then gfter this window closes, pow will
need to refresh the list in the Sequence Manager by selecting Bait -sRefresn 10 the pulldown merw, or by pressing the
Refrech buffon in an analysis form.

Database:
protein: PIR-Frotein A

Entry name or accession number:

|

@;’] Done e Internet

You may search the database by entry name or accession
number. For example, you may know that Coxsackievirus
nucleotide sequences all begin with the letters cxa. Select
the desired nucleotide database and enter cxa* in the
blank for “Entry name or accession number.” The asterisk
(*) functions as a wild-card matching any or no characters
following the cxa. The result of this search is a list of all
database entries that begin with cxa as shown in the figure
below. You are then able to select any number of the
sequences shown and add them to the list of sequences for
analysis in your sequence manager.
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! !SEQUENCE_LIST 1.0

Database Entries

Page 1 of 2

! NAMES from: wiral:cxa® May 10, 2004 15:07

gh wviicxalg LOCUS CXALG 7389 bp ss-FMNA linear VRL 04-FEE-1995 DEFINITICN Coxsack:
g witcxazleg LOCUS CXAZI1CG 7401 bp RNL linear WRL 1Z2-JAN-Z000 DEFINITION Coxsacl
oh_wizexaz43c0l LOCUS CEXA243C01 545 bhp RNA linear WRL 09-FEE-2000 DEFINITION Cox:
gh viicxai43c0Z LOCUS CEAZ43C0Z 5459 bp BNA linear VRL 09-FEE-Z000 DEFINITION Cox:
g witcxaz43c03 LOCUS CEXAZ43C03 548 bp RNAL linear WRL 09-FEE-zZO00 DEFINITION Cox:
oh_wizcxaz43c04 LOCUS CEXL243C04 545 hp RNA linear WRL 0O9-FEBE-2000 DEFINITION Cox:
gh viicxai43c05S LOCUS CEAZ43C05 549 bp BNA linear VRL 09-FEE-Z000 DEFINITION Cox:
g witcxaz43c0f LOCUS CEXAZ43C06 548 bp RNA linear WRL 09-FEE-zZO000 DEFINITION Cox:
oh viiexaZ4icO7? LOCUS CEZAZ43C07 549 bhp ENL linear WRL 09-FEE-2000 DEFINITION Cox:¥
>

Oooooooooo

Project| Defaul | Add Selected| Select All_| Deselect All

Close | Save As HTML| Save As Text |

Note that it is usually necessary to select Refresh from
the Edit menu of the SeqWeb Sequence Manager to view
the sequence you’ve just added to the list. This is a bug in
the program.

You may also add sequences to the sequence manager
from local files on your PC or Macintosh. Select List >
Add from Local File... You may then browse your disk
drives for a number of sequences at a time to be added to
your list.
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Add Local File

Click Browse 1o browse your local filesystem.

Onee a file iz selected, click QK

Ater this window closes, you will need fo refresh the list in the Sequence Manager by selecting Bais -sRefzeshinthe
prildown mevy, or by pressing the Refresi buffon in an analysis form.

Mumber of files to add: |10 -

=}
I
=)
o
=4

1
2)
»
5y
5)
)
7
8)
9
10)

May 10, 2004 (Press ENTER ta Insert)‘

There is one major limitation to this method. In order to
add a sequence from a local file to your SeqWeb
Sequence Manager, the local file must already be in GCG
format. If you obtain sequencing results from the UNMC
Molecular Biology Core Facility or from the sequencing
core at UNL, your sequence files will be in GCG format.
If you obtain a sequence from elsewhere, however, it is
likely that your results are not in a format directly
readable by SeqWeb. For this reason, another method is
available to enter sequences into SeqWeb. This is the
Clipboard described below.
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Add from Clipboard

Enter the sequence Name, Description Line, Reference, and Sequence Data in the fields provided.

Then click OK.

After fhis window closes, you will need fo refresh the lisf in the Sequence Manager by selecfing Bait -shefreszinthe
pulldown mems, o7 by pressing the Retress buffon in an analysis form

Name

Description Line

Reference

Sequence Data

Using List > Add from Clipboard... allows you to
easily paste sequence information into a web based form.
Notice in the figure above that you also need to assign a
Name to the sequence and have the option to include a
one-line description of the file and a longer Reference
section. This can include standard reference information
such as publications describing the sequencing
experiment or references to pages in your notebook where
you designed primers to amplify this sequence. Further, if
you include a Feature Table in standard GenBank format,
SeqWeb will parse this information and include these
features in the sequence. For example, in the editor mode
of the Sequence Manager (shown below), you may click
on a CDS (Coding DNA Sequence) you have defined in
the Feature Table for a sequence in order to translate only
that portion of the sequence. One other nice feature of the
clipboard is that it will ignore spaces between nucleotides
or any residue numbers included in your sequence.
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Projects

The Sequence Manager also allows you to create more
than one project. You may be working on a pancreatic
cancer project and a cardiac virus project, for example.
These two projects are unlikely to share any nucleotide
sequences in common. To help you keep these sequences
organized, a project may be created for pancreatic cancer
and a second project may be created for cardiac viruses.
Each of your distinct sets of sequences may be include in
the appropriate project.

Creating projects helps organize your sequences

To create a new project, select Create from the Project
menu of the SeqWeb Sequence Manager. You may enter
a one-line description of the project in addition to a
project name. You may also select other SeqWeb users
from a list and give them membership in this project. This
gives everyone who belongs to a project access to the
same sequences.

SegWeb: Create Project @

Project: | |View Existing Project Hames ﬂ

Description: |

Sedqiieb Adwinistrator -
GaryLeisman —
LilyLin

DavidBylund

EevinHappe

FobertRamaley

WilliamChaney

Chenglu

PremaRao

Laureyiteinke -

Hembers:

| Cancel

wWarning: Applet Window

80



Sequence Editor

You may also perform a limited amount of editing in the
Sequence Manager. For example, you can select a range
of a sequence and associate a "feature", such as an alpha
helix, with that portion of the sequence. To edit a
sequence, first select it from the list by clicking on it, then
choose Edit Selected Sequence from the Edit menu.

Many nucleotide and peptide sequences come with
features already defined for your use, and SeqWeb will
recognize these features if they are included in a standard
feature table. In the figure below, a CDS from the
GenBank entry for a Coxsackievirus B3 sequence has
been selected.

M Sequence Editor E@@
File Edit Functions Feature Wiew Help
Edit Sequence cxa3cg.gb_vi
Feature Status Filer: W Invald ¥ Suspect [ Pending W Validated
tMouse-over to show feature description. Click o select
T
I T T T T T T T g
mat_peptide 742 948
T e e L S B mal_peplide 343 1737
| mat_peplide 1738 2451
mal_peplide 2452 3302
@ mat_peptide 3304 1744
mat_peptide 3745 4041
mat_peptide 4042 502€
mat_peptide 5029 529 +
»
[” Enable Multiple Selections @ Feature ¢ ORF
BTTARAACATTACARTTCAT TG TTAAG TTEAATAC AGC AR AR TEECARCTCARGTATCARC GOARARGAL =l
L701 b711 b731 b731 b741 751 L7681
TEEEECACATGAGAC CAGGC TGAATGC TAGCGGCAATTCCATCATTCACTACACAAATATTAATTATTAC |
771 bra1 bra1 o1 b1l bzl EER
AAGEATGCCGCATCCAACTCAGCCAATCGECAGEFATTTCAC TCAAGACCC GGGCAAGTTCACAGAACCAG
bea1 bes1 Ll La71 a1 Lol Lan1
TGAAAGATATCATGATTAAATCACTACCAGCTCTCAACTCCCCCACAGTAGAGGAGTGCGEATACAGTGA
La11 921 931 941 951 961 971
CAGGHGCGAGATCAATCACATTAGGTAACTC CACCATAACGAC TCAGGAATGCGCCAACGTGETGETGEGET
981 Lgg1 Lo01 bo11 bo21 L1031 L1041
TATGGAGTATGGCCAGATTATC TAAAGGATAGTGAGGCAACAGCAGAGGAC CAACCGACCCAACCAGACS
L1051 Ho61 Ho71 bno81 Hnog1 H101 M111
TTGCCACATGTAGETTC TATACCC TTGAC TC TG TG CAATGGCAGARAAACC TCACCAGGATCGTGETGGAS
1171 Li1as Livas Lives Liven Lyama Li1os ‘ ,Ll
a4 >
Warning: Applet Window
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Notice in the figure that selecting the CDS by clicking on
the graphic representation also selects the corresponding
region in the sequence pane. This is useful for analyzing
only portions of a sequence. For example, if you want to
translate a DNA sequence to produce a protein sequence,
you would only want to translate the coding region. Any
5> or 3’ flanking sequences in the DNA sequence file
should not be translated and would result in nonsense if
you were to do so. If a feature has not already been
defined for your use or simply to select a portion of your
sequence that doesn’t correspond to a feature, you may
select a range of nucleotides (or amino acids) by using
Select Range from the Edit menu. You may also simply
click and drag over a region of the sequence to select it. If
you want to add a feature to your sequence so that you
may easily select it, select the relevant nucleotides and
choose Add Feature from the Feature menu.

Job Manager

As in Seqlab, the SeqWeb Job Manager shows you the
status of jobs you have run in the current session. If you
are expecting results and have not yet seen them, this is a
good place to check.

Results Manager

The Results Manager allows you to re-examine results
from previous jobs. These need not have been run during
the current session (the most recent time that you have
opened SeqWeb). It is a good idea to check this page
occasionally and remove any results you no longer need.
All files take up space on disk and it is easy to use up
your quota.
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Contents/Index

The top two choices in the upper left frame control access
to the SeqWeb functions. Clicking on Index displays an
alphabetical listing of all available programs in the lower
left frame. Each function is further split depending upon
the type of sequence you need to manipulate (Protein or
Nucleic Acid). Clicking on the appropriate link opens the
main window (the big frame on the right of your browser
window) to that program.

ari =
Seqweb Comparison
Viersion 2 J
Tt these programs to cammgpare fws or mese sequences
wat-busst
Feramce
s o Gap
Uses the algontéen of Heedleman wd Winsch to lind the sgrenest of two complete sequences. [t maerases the muber
 Cantents matches and misimizes the sember of gaps
= Index
~ Managers Q-‘.:xhln:‘ =t
“ Glebally sl twe peptde ssqusnees
1| Bestti
BarkTranstatn Mukes s optimal o Coptimal aligreneses are found by
Protem inserteg gaps to maer ruith and Waterman
BestFit
Hucleic |
Erotin |
BLAST
BLASTH Compare
ELASTP Compares two peptide of pzcliic acid sequences and creates a graph that shows where the two sequences ane siilar
N
ELASTX, i s display furo macleic acid SAQUENGES
Q Compare and sraphicaly disolary two siacleic acid sequences
£l
CodenFreference .
e s Support =] Helpdld

The Contents listing shows groups of functions in the
lower left frame. Clicking on the Comparison link in the
lower left frame, for example, scrolls the right-hand frame
to the top of the list of programs that compare two or
more sequences. This provides a mechanism to quickly
find a group of programs with similar functions. You may
not remember whether Gap or BestFit is the right program
for your current needs, but you can quickly read the
descriptions and decide which of these programs to try.
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SeqWeb . I j
version z Comparison L
Vb-based
3 m" Use these programs 1o Compirne TWo oF MArE SEGUENCES.
= Contents Gap
 Index
© Managers
G Tball sm v pesiide sequences
. =
Comeiten BrstFit

Iakes am optmal dgmnet of e best segment of smldanty between twe seguences. Oplunal shgrmments axe found by

Distabass Searchin
AR EEL inserting gaps to maamize the number of matches using the docal homology algorhe of Swith and Watsmsan

Evohsen
Gene Searching
Mapping
Patters ecoprisen Cumpare

Compares two peptide or muckic acid sequences and creates a graph that shows wheee the two sequences are simdar

Enmer Selection
#m Compare and sraphicaly disply bwo tucleic acid sequesces =

Drotem Analysic Support [~ Help 0§

Mirlse drid Sappndser =

RUNNING PROGRAMS

As with SeqLab, it is possible to first run each program
using the default options. You may then change the values
of certain parameters to tailor your analysis. It is possible
to choose which sequence(s) you wish to analyze
including the start and end amino acid/nucleotide in case
you don't wish to analyze the entire sequence. A link to
the help files is always present in the lower right corner of
your web browser. Additionally, each changeable
parameter has its own hyperlink to the section of the help
files describing its function.

Most programs will be executed using the Run button at
the bottom of the page. For long analyses, such as
alignment of 100 nucleotide sequences, there is a button
marked Run In Background. Use this button any time
you need to close your browser window before the
program completes.
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An Example Run

Comparison

Use these programs to compare two or more sequences.

Gap
Uses the algorithm of Meedleman and Wunsch to find the alignment of two complete sequences. It maximizes the number maiches
and minimizes the number of gaps.

me\nhal\ align twio hucleic acid

A simple nucleotide by nucleotide comparison of two
sequences may be performed using Gap in SeqWeb.
Select Globally align two nucleic acid sequences in the
SeqWeb main window. The Gap window will open.

Gap
Align two Sequences
Input Sequences

User: ehaas
Project: |Default -]

Hame Length Type Begin  End

Description:

‘Enxsackiev\rus B3 [C¥B3) complete genome.

delect Range  Refresh

Add from v

Run J Run In Ba[:kgn:lund‘ Reset I Support == Help {Ii

In the figure, only one sequence is available in the list and
two sequences are needed for a Gap comparison. Further,
you are interested in comparing only the CDS in the
cxa3cg sequence to another sequence. You must select the
relevant region and add another sequence for comparison.

After verifying that the cxa3cg sequence is selected, click
the Select Range button and a new window opens (see
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figure below). This window is similar to the Sequence
Editor but allows you to only select portions of the
sequence and not edit the sequence. In this case, clicking
on the CDS selects the region of the sequence in which
you are interested. Clicking OK returns you to the
previous window.

M RanpeSelector E@@

Select Sequence cxa3cg

Feature Status Fiter: ™ Invalid ¥ Suspect W Pending [V Validated

Mouse-aver to show feature description. Click to select

mat_peptide 742 948
mat_peptide 949 1737

mat_peptide 1738 2451
mat_peptide 2452 3302
mat_peptide 3304 3744
mat_peptide 3745 4041
mat_peptide 4042 502€

mal_peplide 5029 529 =
»
& Featwe (" ORF

GoTo M Select Range | Copy Lpply | Reset | Cancel M

GTTTCATTTTATTCC TATAC TGGCTGC TTATGGTGACAATTGAGAGATCGTTACCATATAGC TATTGGAT
k561 k571 bsg1 k501 601 L611 L6721
TGGCCATCCGGTGAC TAATAGAGC TATTATATATC CCTTTGTTGGGTTTATACCACTTAGC TTGARAGAG
631 Lea1 651 g6l L671 681 601
GTTAAAACATTACMTTCATTGTTMGTTGMTACAGCMTGGGAGCTCAAGTATCMC GCAARAGAC
“701 b711 L7231 L7131 b741 751 M761
TEAGECACATEAGAC CAGE] TEARTEC TAGCGACAATTCC ATCATTCACTACACAAA TATTARTTATTAL
L7171 b7l 791 o1 a1l 21 g3l
BAGEATECCECATCCAACTCAGCCARTCBECAGEATTTOAL TCARGACCC CEGCARSTTCACAGARCAS
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iarning: Applet Window
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After selecting the desired region, the Gap window shows
Begin and End nucleotide numbers that correspond to the
selected region. Now add another sequence to your list by
clicking the Database button beneath the words Add
from. (This button is not visible in the figure above but is
just out of view beneath the words Add from. Use the
scrollbar along the ride side of the web browser to view
this button.) The Add from Database window shown
previously will open. For the example, enter cxa3g and
add this sequence to your list. When you close this
window and return to Gap, only one sequence is visible in
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your sequence list. It is necessary to click the Refresh
button to see the sequence you’ve just added to the list.

Click to select each of the two sequences then press the
Run button to begin the analysis. After a few seconds, a
new window opens with the results of the comparison.
The top of the results file shows information to remind
you which sequences you’ve compared. Scrolling down
with the bar on the right of the window shows the actual
alignment of the two sequences. You can save the results
as an HTML page with a meaningful name or print the
results using the print function of your web browser.

Gap Results

GAP of: pxaldeg.gh_wi  check: 1628 fromw: Y42  to: 7298
WPDEF Coxsackiewvirus B3 (CVE3) complete genome.
LOCOS CHAICG 7398 bp ss-RNL linear WRL 29-JUN-1593

DEFINITION Coxsackiewvirus B3 (CVE3) complete genome.
ACCESSION N33654

VERIION N33554.1 GI:323419

KEYUORDS complete genome. . . .

to: cxaig.gh vi check: 7067 from: 1 to: 7398

WPLEF Coxsackievirus B3, complete genome.

LOCUS CXA3G 7396 bp RNA linear VRL 15-4UG-19935
DEFINITION Coxsackiewvirus B3, complete genome.

ACCESSION nies7z

VERIION M16572.1 GIL:3234:21
KEYUORDS complete genome. . . .
Symbol comparison table: nwsgapdna.cmp CompCheck: 8760 v

Close | Save As HTML]|

This first example did not take advantage of many options
available in a Gap analysis. Most of these options are
hidden from view when you first open the Gap window
but can be viewed by scrolling down the page (see figure
below). For instance, you may wish to change the gap
creation and extension penalties from the default values.
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Simply change the numbers and press Run to repeat the
analysis with your new parameters.

Description: ~

‘Enxsackiev\rus B3, complste genome.
Select Range Refresh
Add from

Local File ‘ Ellpbuardl Datahase

Set gap creation penalty 50

Set gap extension penalty 3
don't penalize gaps at the ends of the o
alignment -

Penalize gaps o

penalize end gaps like other gaps

Don't penalize gap extensions longer than
Generate statistics from 10 randomized alignments

O

nucleotide or amino acid composition @®

Randomize alignment dinuclectide or dipeptide composition Q
preserving o)

trinuclectide or tripeptide composition

Murnber of randomizations (range 2 thru
100)

Run Run In Background Reset Support 7= Help {li
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Chapter 4
Vector NTI Installation

Unlike GCG, Vector NTI runs completely on your local
PC or Macintosh. You will need to install Vector NTI on
your computer and have a license established in order to
perform sequence analysis. The current versions are
Vector NTI Advance 10.1 for PC and Vector NTI Suite
7.1 for Macintosh. Detailed installation guides can be
downloaded from the Invitrogen website
(http://www.invitrogen.com/). This chapter will provide a
brief introduction of how to install Vector NTI on your
computer and a discussion of issues experienced with
software installation. Please contact the facility manager
at UNL or UNMC if you have questions. Note that Vector
NTI (version 9.1) is available on a number of computers
at UNMC through a dynamic license server.

You need to download Vector NTI Advance 10.1 or
Vector NTI Suite 7.1 from the Invitrogen website
(http://www.invitrogen.com/) to your computer in order to
install it.

SYSTEM REQUIREMENTS

The minimal system requirements for Vector NTI
Advance 10.1 are Microsoft Windows ME or above, 500
Mb HD space, 128 Mb RAM, and Microsoft Installer
Version 2. If disk space is at a premium, the PFAM
database need not be installed, which brings required disk
size to below 100 Mb. To update Microsoft Windows
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Installer, visit the Microsoft web site and download the
appropriate installer update.

The minimal requirements for Vector NTI Suite 7.1 for
Macintosh are Mac OS X v. 10.2.6 or above, Power Mac
G3 or G4, 450 Mb HD space, and 256 Mb RAM.

LICENSES

Invitrogen has recently changed its licensing policy and
offers one-year free, renewable licenses to academic
users. To request a free license, you must sign up for the
Vector NTI User Community at the Invitrogen web site
(http://www.invitrogen.com/). Invitrogen will verify that
you are affiliated with an academic institution prior to
activating your Vector NTI User Community account.
When you receive email confirming your membership in
the User Community, you may acquire a free license that
will activate Vector NTI on up to three computers.
Instructions given below will illustrate the process. One
major advantage of the free license is that an internet
connection is not required to use Vector NTI . The
disadvantages of a free license are that you must renew it
every year and that Invitrogen will not provide technical
support for you. You can choose to purchase technical
support Invitrogen. You may also find free assistance
from other members of the Vector NTI User Community
or from the managers of the core facilities at UNL or
UNMC.

UNMC also has a dynamic license allocation system to
provide use of the software to a large number of users on
a shared basis. We have licensed four modules available
in Vector NTI Advance, which are Vector NTI, AlignX,
BioAnnotator and ContigExpress.
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Each time when you open a Vector NTI module, your
computer may be configured to automatically send a
request for a license to our dynamic license server (DLS).
If there is a license available on the server, you can run
the opened module. Otherwise, you must wait until the
DLS receives one license from someone who has
completed the job and quit Vector NTI. Therefore, it is
important to note that you must quit Vector NTI at the
completion of your use so others may access the shared
licenses. Also please note that the dynamic license server
at UNMC does not support Vector NTI version 10.0 or
newer for Microsoft Windows. You must obtain free
licenses directly from Invitrogen to run these newest
versions of the software.

VECTOR NTI INSTALLATION

The instructions in the following pertain to the version of
Vector NTI Advance 10.1 and Vector NTI Suite 7.1.
However, the instructions are suitable in most cases for
installations of Vector NTI in other versions.

Steps for installing Vector NT1 Advance 10.1:

1. Double-click the Vector NTI Advance 10.exe file.
This will install both Vector NTI and the Database.

2. Follow the on-screen directions:

a. Accept the terms of the license agreement and
click Next.

b. Install the program and databases in the default
locations (C:\VNTI Databases and C:\Program
Files\Vector NTI 10 Distributive).
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c. Make sure to select a Complete setup when
given the choice of Complete or Custom.

d. Click Install and wait. In some cases you may
be asked if it is OK to restart the computer during
installation. This is OK. The installation will
resume when the computer restarts.

3. Configure the license manager:

a. Using the Windows Start menu, open the Vector
NTI License Manager (Start > Programs >
Invitrogen > Vector NT1 Advance 10 > License
Manager).
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(Note that the liceense manager may also be
accessed from the Help menu of the Vector NTI
Molecule Display window or the Vector NTI
Explorer shown in Chapter 5.)

b. When the license manager opens, click the
Applications tab.
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¥2 License Manager E

D:nntactLls] Personal  Applications ]

Applications

“Wectar MTI | Dynamic licenze

Aligrix | Dynamic lizense

Bindsnnatataor |D_|,|namic: license

ContigE xpress | Dynamic licenze

GenomBench | Demo mode

Yector Xpression |Dem|:| mode

[]
[]
[]
[]
[]
=]
[]

Wector PathBlazer |Dem|:| mode

Static | Trial ‘

]

Static License

Mame:

Organization: |UNME

Phone number: |4|:|2 RE3-9527

E-mail address; |ehaas@unmc.edu

License #: |

Hardware |D: |224-3035-DD449

Kew: |

Jzer Community researchers: Licenze Mumber and Key are
found in the Licenze Center. Login and follow instructhions.
[uestions? Email bioinfosupport@inyvitrogen. com

‘ Cancel |

Cloze

c. Click the Static button.
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d. Copy the Hardware ID listed in the Static
License window. You will paste this into the
Vector NTI User Community at the Invitrogen
web site.

e. After you register this computer in the Vector
NTI User Community, you will receive a Key to
unlock the software. Paste the Key into the field
labeled Key: in the Static License window. Be
sure that your License #: is also properly filled in.

f. Click Apply and the software will be activated.
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4. Set up the local databases. When starting Vector
NTI for the first time, Vector NTI creates an empty
database. You can choose to import an initial set of
database objects from Vector NTI archives that
include a large number of samples of DNA molecules,
proteins, enzymes, oligos, and gel markers.

Use the Windows Start menu to start Vector NTI (Start >
Programs > Invitrogen > Vector NTI Advance 10 >
Vector NTI).

Follow all the directions on screen, answering Ye€S or
clicking OK to all questions.

If you want to open the database window automatically
when Vector NTI is started. Select Options... from the
Edit menu and check the Open Local Explorer at
Startup box under the General tab of the window that
opens.

Steps for installing Vector NT1 Advance 9.1:

1. Double-click the Vector NTI Advance 91.exe file.
This will install both Vector NTI and the Database.

2. Follow the on-screen directions:

a. Accept the terms of the license agreement and
click Next.

b. Install the program and databases in the default
locations (C:\VNTI Databases and C:\Program
Files\Vector NTI 9 Distributive).

c. Make sure to select a Complete setup when
given the choice of Complete or Custom.
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d. Click Install and wait. In some cases you may
be asked if it is OK to restart the computer during
installation. This is OK. The installation will
resume when the computer restarts.

3. Configure the license manager:

a. Using the Windows Start menu, open the Vector
NTI License Manager (Start > Programs >
Invitrogen > Vector NTI1 Advance 9 > License
Manager).
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(Note that the liceense manager may also be
accessed from the Help menu of the Vector NTI
Molecule Display window or the Vector NTI
Explorer shown in Chapter 5.)

b. When the license manager opens, click the
Applications tab.
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¥2 License Manager @

D:nntactLls] Personal  Applications ]

Applications

“Wectar MTI | Dynamic licenze

Aligrix | Dynamic lizense

Bindsnnatataor |D_|,|namic: license

ContigE xpress | Dynamic licenze

GenomBench | Demo mode

Yector Xpression |Dem|:| mode

[]
[]
[]
[]
[]
=]
[]

Wector PathBlazer |Dem|:| mode

Static | Trial ‘

Cloze

c. Click the Dynamic button.

d. Enter information in all fields including your
name, organization, and email address. Most
importantly, enter the internet address in "URL of
DLS" that was provided by the system
administrator at the GSAF.

e. Click the button that says Test connection to be
sure everything is set up correctly. Note: this step
requires an active internet connection.

Look for a message that says Connection OK in
the window that opens. If you do not receive a
Connection OK message, contact us for help.
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& Dynamic Licenses server connection tester

License Server URL [4sk your administrator for details] — Connection diagnostics

[ Aligri< - version WNT| Suite 9.1
Bindnnotator : version WMTI Suite 9.x

I~ Use DLS authorization [if applicable] ContigExpress : version WHTI Suite 3.1

Mot available [Please contact pour administrator] :
User name: | GenomBench
- Wector Xpreszion
| Wector PathBlazer
Password: || |
Connection 0K,

. . hS
Internet Connection Settings ...

>

v

LConnect | Clear | Cloge |

f. Close this window, then click the button Set for
all applications, then Apply.

g. Click Close.

4. Set up the local databases. When starting Vector
NTI for the first time, Vector NTI creates an empty
database. You can choose to import an initial set of
database objects from Vector NTI archives that
include a large number of samples of DNA molecules,
proteins, enzymes, oligos, and gel markers.

Use the Windows Start menu to start Vector NTI (Start >
Programs > Invitrogen > Vector NTI Advance 10 >
Vector NTI).

Follow all the directions on screen, answering YeS or
clicking OK to all questions.

If you want to open the database window automatically
when Vector NTI is started. Select Options... from the
Edit menu and check the Open Local Explorer at
Startup box under the General tab of the window that
opens.
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Steps for installing Vector NT1 Suite 7.1:

1. Double-click the installer program file.

2. Step through the Installation screens, following
the direction given in each.

3. At the completion of the installation process,
Vector NTI Suite License Manager automatically
opens. Click on the Dynamic License button to
open the License Server Connection dialog box

4. Type in the URL of Dynamic License Server
(DLS) and click the Connection button.

UPGRADING VECTOR NTI

Upgrade from Vector NTI Suite 8.0 to Advance 9.0

If you have already installed Vector NTI Suite 8.0 and
wish to upgrade to Vector NTI Advance 9.0, back up your
local databases prior to the upgrade.

You will be asked whether to uninstall Vector NTI
Suite 8.0. Select 'Yes.' Vector NTI 9 will install and
should connect to your existing database. In case of
problems, you will be able to restore your files from the
backup copy.

If you have customized settings in a previous version of
Vector NTI or have custom-created tools you wish to
update, instructions will be found in the

Installation VNTI_Advancel0.pdf file which can be
downloaded from Invitrogen website.

Upgrade from Vector NTI Advance 9.0 to 9.1

The upgrade of Vector NTI 9.1 is relatively easy. There is
no need for database backup. Click the

Vector NTI Advance 91 .exe file, follow all directions on
the screen, and answer ‘Yes’ or click ‘OK’ to all
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questions. Note: the installation creates a startup menu
called Invitrogen. You need to delete the ‘Informax
2003’ startup menu. Press the Windows start menu,
choose Start > Programs > Informax 2003, right
clicking and choose Delete.

Upgrade from Vector NT1 Advance 9.1 to 10.0 (or
10.1)

It is not possible to upgrade to Vector NTI 10 from an
earlier version. However, you may keep concurrent copies
of Vector NTI 9 and 10 on your PC. You may also
uninstall version 9, but continue to use your local
database.
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Chapter 5
Using Vector NTI

INTRODUCTION TO VECTOR NTI

Vector NTI is a comprehensive desktop application
integrated for biological data management and molecular
sequence analysis. It consists of a central database and
five application modules. The database stores molecule
data and analysis results and provides an interface for all
application modules. Vector NTI Advance for Windows
has the following modules: Vector NTI for sequence
creation, mapping, and analysis; AlignX for multiple
sequence alignment; BioAnnotator for nucleotide and
protein sequence analysis; ContigExpress for sequence
assembly and sequencing project management; and
GenomBench for analysis and annotation of reference
genomic DNA sequences. Vector NTI Suite for
Macintosh does not have GenomBench, and the
BioAnnotator module is named BioPlot in the Macintosh
version.

This chapter provides a brief introduction to functions and
features in Vector NTI and presents practical examples
that assist the user learning this program.

LEARNING VECTOR NTI

How to get help

The Vector NTI User's Manual (over 600 pages) is
available at the Invitrogen web site. Note that it contains
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tutorials in Chapters 4-16 that provide step-by-step
instructions on use of the programs. The manual comes as
a PDF file. Adobe Acrobat reader, freely available from
Adobe Corporation must be installed on the local
computer in order to read PDF files.

Invitrogen has created several Macromedia Flash tutorials
that depict usage of the Vector NTI programs. These
tutorials are animated rather than static and are useful for
seeing the programs in action rather than reading the
manual. They may be downloaded from the Invitrogen
web site and are also distributed on the INBRE CD,
which is available through the UNMC Genetic Sequence
Analysis Facility. The Vector NTI User’s Manual is also
available on this CD. In any of the Vector NTI modules,
you can press the Help button, or select Help > Help
Topics menu for receiving assistance through the Online
Help.
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Vector NT| database

Rather than using the file-folder structure to manage
sequences and analysis results, Vector NTI uses a
database. A database is a collection of information related
to certain objects. The Vector NTI database stores eight
types of objects: DNA/RNA molecules, protein
molecules, enzymes, oligos, gel markers, citations, blast
results, and analysis results.

The database is accessed and managed via a graphic user
interface called Vector NTI Explorer. The Explorer
window contains two panes named Subsets and Objects
(an example Object would be a DNA/RNA Molecule). In
the Subsets pane, you can create new subsets or
collections of related records, such as molecules used in
one research project. For example, a user may work on
multiple projects and related sequences. In different
subsets of the local Vector NTI database, related
sequences can be stored together. In the Object pane, one
can add new records (sequences) to the database, add
new user-fields to database objects, and change contact
information for each record. One can also format
references according to a bibliographic style required.
With the Explorer it is possible to perform database
searches with different parameters, such as Keyword,
Text, and Feature.

Vector NTI takes into consideration general security by
providing database backup and restore functions. Regular
Database Cleanup (e.g., monthly) is suggested. Note that
in Vector NTI there is no single file containing all the
information for a database record. Do not try to transfer
files under the directory VNTI Database on your
computer. Instead use Import, Export, or other options to
transfer molecular data.
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Launch Vector NTI database Explorer:

From the Windows Start menu, choose Programs >
Invitrogen > Vector NTI Advance 10 > Vector NTI
Explorer

B Exploring - Local Vector NTI Database FEX

DMAMRNMA Edit View Analyses Align Database Assemble Tools Help
[ ] DNA/RHA Molecules 4|
* SP @Rt dide X (EH- A &5
All Subsets All database DNA/RMNA Molecules
[%] Dua/RNA Molecule | Name | Length | Form | Storage ... | Author A
ﬁahc‘fc []vLR 1740w 1239 Linear Basic InforMax
ﬁ helicbacter [&]vLR0B2W 378 Lnear Basic InforMax
ﬁnuhmon EYLRD‘IBW 759 Lnear  Basic InforMax
ﬁpnmars-ftp(:R YLLD41C 801 Linear Basic InforMax
¥ Markers [z]viRo97W 1650 Linear  Basic InforMax
E‘\'KL]EEW 744 Linear Basic InforMax
EYKL 148C 1923 Linear  Basic InforMax
\‘KL 141w 597 Linear  Basic InforMax
@\'KLUEEW 1005 Linear Basic InforMax
EYKLDEDC 1080 Linear Basic InforMax
EYJRlZ}W 678 Lnear  Basic InforMax
YJRDDQC 999 Linear  Basic InforMax
@YJLUEZW 999 Linear Basic InforMax
[E]vps 5541 Circular  Basic InforMax
600 Linear Basic InforMax
YILIZSW 3045 Linear Basic InforMax
@\'HRIMW 1314 Linear Basic InforMax
EYHLDBC 771 Lnear  Basic InforMax
YGRZS4W 1314 Linear Basic InforMax
YGR240C 2964 Linear Basic InforMax
@\'GRZHW 759 Linear Basic InforMax
EYGR 132C 999 Linear  Basic InforMax
YGR 148C 468 Linear  Basic InforMax
\'GL253W 1461 Linear Basic InforMax 7
. j r<—| ........ varn tieeee  nese _;>
S.cerevisiae chromosome IX lambda cones 4357-3717.

Vector NTI Explorer Window

Molecule Display

The Molecule Display window, also called Molecule
Viewer, is the primary interface to display and manipulate
DNA/RNA and protein molecules in the module Vector
NTIL. It has a three-pane format including Sequence, Text,
and Graphics panes. The three panes are integrated to
reflect each other’s actions. The Sequence pane displays a
molecule’s nucleotide or amino acid sequence as well as
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selected features, such as restriction sites. The Text pane
contains molecule information typically contained in a
GenBank record (e.g., general description, feature map,
original author) organized in hierarchical folders. The
Graphics pane is generated from the data in the molecule
file, including features, restriction sites, and motifs.

A restriction map is automatically displayed when you
open a DNA or RNA molecule. For a protein molecule,
an Analysis folder is automatically created in the Text
pane, rather than a Restriction Map folder as shown in the
following figure. The Protein Analysis folder includes
molecular weight, isoelectric point, and other physico-
chemical properties. All the information from the
Molecule Display window can be saved to a file in
formats such as GenBank or GenPept.

¢% Vector NTI - [pBR322 *) EIEIE
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& 1 General Description —— 1 =
+ ) Standard Finkds P — _’_:_i |r ;_‘_‘__‘
(") Original Author AP &7 ) 3
# 3 Commonts ath(3604)_
o ) Anmotations
=4 Featurn Map

i C1COS [31otal]

4 ) Mist. Foature (2 total)

i ) Promoter Prak.asyotic (3 total] ;
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Vector NTI Molecule Display window

With the Molecule Display window opened, you can load
and edit the sequence and features, and perform various

105

types of analysis such as PCR primer design and molecule
construction as described in the Examples section. The
Vector NTI module has basic sets of tools such as
creating a reverse complement molecule, finding open
reading frames, translating a region or the whole DNA
molecule, searching motifs, and finding restriction
enzyme sites. If an asterisk appears in a window title after
the name of the molecule, the molecule has been modified
and needs to be saved in the database to keep the changes.

To launch Vector NTI Molecule Display, do either one of
the following:

e From the Windows Start menu, choose Programs
> Invitrogen > Vector NTI Advance 10 >
Vector NTI, or

e Double click a molecule name (e.g., pBR322 )
within the Database Explorer.

FUNCTIONS AVAILABLE IN THE VECTOR NTI
PROGRAM SUITE

Designing primers for PCR and sequencing

Vector NTI can design primers for PCR, hybridization
probes, and sequencing. Vector NTI takes into account
almost all parameters that may affect the primer selection,
which include parameters related to primer (e.g., Ty, and
%GC), amplicon, structure, pairs, similarity, 3’ end,
uniqueness, qualities, and filters. Selecting reasonable
values for each of these parameters may be difficult for a
new user. In many cases, however, the default values
seem to work just fine. Vector NTI offers some attractive
functions not found in other programs, such as the ability
to design primers for long PCR, alignment PCR, and
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multiplex PCR. Moreover, PCR products can be saved to
the database and used for molecule construction. This will
be shown in a later example.

Molecule construction

A strength of Vector NTI Advance and Vector NTI Suite
lies in the plasmid construction feature. It is easy to create
new molecules in Construction or Design modes.
Construction takes the regular way of cloning; i.e., the
user determines all the steps to be taken, which include
defining the cloning vector and inserts, choosing
restriction enzymes, and selecting the methods of
terminus modification. In the Design mode, new
molecules can be easily created with the aid of Vector
NTI. Users only need to define a list of donor and
recipient fragments; the choice of restriction sites and
terminus modification are handled by Vector NTI. The
Design process generates a new molecule as well as a
construction plan, which describes the best possible
restriction sites and recombinant strategy. One important
feature of the molecule design process is that the
construction plan can be adjusted based on specific needs
of the user by changing certain options. For example, the
user may permit partial digests for constructing new
molecules.

The Fragment Wizard of Vector NTI provides a step-by-
step guideline in defining a new molecule fragment,
making the process of adding fragments quick and easy.
The user can reconstruct a previously built molecule using
the shortcut menu (right-click the molecule file) in the
Database Explorer window. This Reconstruct feature is
useful for making molecules that are similar to a
previously constructed molecule and for rebuilding
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molecules that have failed a previous construction
attempt.

BioAnnotator (BioPlot for Macintosh)

The BioAnnotator module enables you to perform various
basic DNA/RNA and protein sequence analyses,
displaying the results as linear graphics in the Graphics
pane. BioAnnotator contains eight DNA/RNA analyses
(e.g., GC content and melting temperature) and 50 protein
analyses (e.g., antigenicity, hydrophobicity, and polarity).
Many of these analyses are related to each other, with
references provided in the manual and the Analysis list
setup window. Besides the graphic display, BioAnnotator
can perform Prosite, Pfam, and Blocks database searches,
and proteolytic analyses.
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BioAnnotator window
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AlignX and AlignX BLOCKS

AlignX performs multiple sequence alignments and
displays them with easily interpretable multi-color
graphics. Based on the popular Clustal W algorithm,
AlignX features include profile alignment, secondary
structure consideration, automatic consensus calculation,
graphic display of a phylogenetic tree, dot matrix
comparison, and some alignment editing capabilities. The
AlignX Display window is divided into four panes: Text
pane for the description of each molecule included in the
alignment project, Phylogenetic Tree pane for a
phylogeny, Graphics pane to view plots of various types
of analysis (e.g., alignment quality), and Alignment pane
to display aligned sequences and the consensus sequence.
The main features of AlignX are derived from a freeware
Clustal X (the graphic and enhanced version of Clustal
W). Two improvements compared to Clustal X are the
ability to display the neighbor-joining phylogeny
graphically and the dot matrix for pairwise alignments.
AlignX also provides the pairwise sequence identity,
divergence, and distance tables.

109

Identity Table X
EE S| s
Identity
Bpo | BVpo | Hpro | Mpo | Rpro
» [B.pro 34 a4 i 7B
B, pro a2 fis} s}
H.pra 77 78
M.pro 92
R.pro
[0 18 [ilmi]
Cloze

Sequence identity table

AlignX also allows the user to perform a very basic
manual alignment editing by shifting the position of gaps.
However, Clustal X’s flexibility to align only selected
regions or molecules directly in the existing alignment is
not included in AlignX. AlignX’s profile alignment is
limited and only one sequence or existing alignment can
be used as the profile (a sequence or alignment for other
sequences to be aligned against).
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AlignX window

AlignX BLOCKS is an independent program available in
the AlignX module. It analyzes and identifies localized
sequence similarities (called blocks) among multiple
protein sequences. It is useful for examining conserved
regions, identifying functional domains, and presentation
of domain structures.
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AlignX Blocks window
ContigExpress

The ContigExpress module assembles small fragments in
text or chromatogram formats into longer contiguous
sequences, 1.e., contigs. You need to create a
ContigExpress project in order to work with
ContigExpress. ContigExpress can recognize files in
formats of GenBank, FASTA, ABI, SCF and others.
Fragments with chromatograms can be edited directly and
their changes can be tracked. Two methods, “pairwise”
and “linear”, are used for assembly. The pairwise
assembly is best for assembling ten or fewer fragments
whereas the linear assembly is best for eleven or more
fragments. The contigs can be saved in a GenBank,
EMBL, or FASTA format file.

One important feature of ContigExpress is that it
has many trimming functions for preassembly processing.
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These include vector contamination trimming, end
trimming, and Phred quality value trimming.
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ContigExpress window

GenomBench

GenomBench is Vector NTI Advance’s genome project
application. There is no Macintosh version yet. In
GenomBench, the user can search, retrieve, and store data
from several principle Distributed Annotation System
(DAS) servers such as UCSC and Ensembl. GenomBench
has a multi-pane interface including Overview pane, Info
pane, and Feature Map pane. GenomBench allows the
user to search public databases, edit sequence and
graphics, import and export annotated sequences, and
send annotated sequences to Vector NTIL. It also provides
a means for mapping sequences onto genome regions
using Sim4 or Spidey genome alignment algorithms.
GenomBench maintains its own local database for storing
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sequences and analysis results, which is independent from
the Vector NTI database.
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GenomBench window
Internet tools

Vector NTI is integrated to make use of internet
resources. NCBI BLAST similarity search is fully
integrated into Vector NTI’s graphic interface. BLAST
has its own dialog window to manage various search
options and BLAST Viewer to view the BLAST results
graphically. Several protein sequence analyses (e.g.,
NNPREDICT, TMpred), similarity search (e.g., PSI-
BLAST), and pattern search (e.g., BLOCKS, PROSITE)
can be accessed directly from the Vector NTI interface.
The PFAM interface is available only on the Windows
version. PubMed/Entrez Search is another Vector NTI’s
graphic interface program for the popular NCBI search
tool. With Citation Table of Database Explorer and
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Citation View, Vector NTI provides a practical
bibliography management tool complete with more than
50 journal reference styles.

3D-Mol

3D-Mol is a stand alone program included with Vector
NTI. It can generate a graphic presentation of three
dimensional structures downloaded from the Protein Data
Bank (PDB). 3D-Mol has many basic presentation
capabilities with a simple clean interface. It has more
flexibility than Cn3D (a freeware program from NCBI).
For example, 3-D Mol has a few useful functions as
calculating distances and angles between atoms. It is not
as powerful as Swiss-PDBViewer. However, simply as a
visualization tool, 3D-Mol is a sufficiently good and easy
to use software. On Macintosh, 3D-Mol requires the
“millions” color mode. It did not run with the “thousand”
color mode. Only one graphic format (BMP both for
Macintosh and Windows) is supported to save 3D images.

Tools Manager

Vector NTI provides a Tools Manager for customizing
items included in some menus. Tools Manager allows
users to add new menu items to open internet links, start
internet tools, or run programs or scripts. Because the
number of internet links and tools included in Vector NTI
is limited, this customization capability is a welcome
addition. It gives a possibility for Vector NTI to grow
with the users based on their research field.
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EXAMPLES
Adding New Sequences

Create a new molecule from a text file

Go to the Molecule menu in the Molecule Display
window (not the database explorer window). Select
Create New Sequence > Using Sequence Editor
(DNA/RNA).

A new window will open:

5I
Uzer Figlds I Commetits I Kepwords
Gieneral | DMARNA Maoleculs I Seguence and Maps

NEWMOL J

Tupe: DMHA/RMA Molecule

Record #: 0

Statug: Lozal [created or modified by current user)

Originally Created by Eric Haas About.. |
Creation date: 0743 /2003 02:22:06 Pr

Last Modification by:  Enic Haas About |
Modification date: Unkrown

Ok I Cancel | Apply | Help |
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Replace NEWMOL with a useful name for this molecule.
You can edit contact information for the person who
created or last modified this file by clicking the buttons
labeled About... When you are finished, click the tab at
the top of the window labeled DNA/RNA Molecule. The
following window will appear:

x
Uzer Figlds | Comments | Kepwmords
General DNA/RNA Molecule | Sequence and Maps

% Circular % DMA
" Linear  RN&

r— Extra-Chromozome Feplication

[~ Bacteria [~ Yeast [ Animal/Other Eukaryatic

—Replicon Type
I~ Plasmid [~ Phagemid
™ Cosmid ™ irus
[~ Phage [” Chromosome

Dezcription:

QK | Cancel | Apply | Help |

Be sure that Linear or Circular is selected to correspond
to your molecule of interest. By default, Circular is
selected; however, this is incorrect for the majority of
sequences. You may also choose in this window whether
your sequence is DNA or RNA. When you have made
your selections, click the Sequence and Maps tab at the
top of the window. The window will appear as follows:
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New DNA/RNA Molecule x|

User Fields I Comments | Keypwords |
General | DHA/RMA Malecule Sequence and Maps

Sequence length: 0 bp Edit Sequence...

— Feature Map

Add

Edit...

Delete

i |

— Restriction Map

Add..

Edit...

f

Delete

T
T
o

Qg | Cancel | Apoply |

To paste in your sequence, click on the button labeled
Edit Sequence... A window like that below will appear.
You may simply copy the sequence from your text file
and click the Paste button. The sequence will
automatically be numbered, and any numbers in the
original text file will be ignored.
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Lot | Copy | Faste | Find... | k. Cancel |
1 =l
]
| | | after 0 bp | | |

Click OK to close the Edit Nucleotide Sequence window,
then OK again to close the new DNA molecule and open
it in Vector NTI. A restriction analysis using common
enzymes will automatically be performed and the results
will be shown in Vector NTI.

From NCBI

Frequently a researcher will want to use a sequence that
has already been deposited in the NCBI databases. This
can easily be accomplished if a GenBank Nucleotide
Identifier (NID) for the sequence of interest is known. For
this example, use the Coxsackievirus B3 complete
genome sequence which is deposited in GenBank with the
locus name cxa3cg. To automatically bring this sequence
into Vector NTI, select Tools > Open > Retrieve DNA-
RNA by GenBank NID... from the Database Explorer
window. This is shown in the figure below.
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SPhos [z]14Trichophyton 648 Linear Basic UNKNOWN  LIRKNOWN

5P Rublsco [:]1585pergilus 596 Linear  Basic LUNKNO N LK M
[z:]15Tssatchenkia 396 Lnear Basic UNKNOWN — LRKNOWN

gl Wendy [z]16CIavispora 3% Lnesr Basic UNKNOWN  LINKNOWN

i nvivogen vestors [z 166a0smithia 648 Linear Basic UNKNOWN  LURKNOWN
[&]17Clavispora 39 Linear Basic UNKNOWN  LRKNOWN
[]17Harmigera 603 Linear Basic UNKNOWN  LIRKNOWN
[E]18Candida 395 Linear Basic UNKNOWN  LIRKNOWN
[]18Manascus 518 Linear Basic UNKNOWN  LRKNOWN
(=] 19aellomyces 551 Linear  Basic UNKNOWN LINKNGWN
[z]19Candida 396 Lnear Basic UNKNOWN — LRKNOWN
[z:]1 Aspergillus 595 Linear Basic UNKNOWN — LRKNOWN
andida 3% Linear Basic UNKNOWN  LRKNOWN
Candida 39 Linear Basic UNKNOWN  LRKNOWN
[l o sl anches Sl tinew  Racc [T TR T Ny
] { 5

Retrieve DNARNA maleculs by GenBank MID via WwWW Entrez ’E A

Type cxa3cg into the window that opens and click OK.

NID parameter required 5[
Enter NID
chaﬂcg Cancel

Note that you could also have given the Accession
Number or gi number in the box shown above rather than
the LOCUS name. This works for peptide sequences as
well.

The new molecule will open in the Vector NTI Molecule
Display window after a short time. All of the annotation
and features that accompany the sequence will be
imported into Vector NTI. This allows the researcher to
easily select an interesting portion of the sequence for
further analysis. To perform most manipulations on the
molecule, you will first need to save a copy to your local
databases. This can be done by either selecting File >
Save As...or by clicking the icon which looks like a
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| |
floppy disk (“=)from the Vector NTI toolbar. You will
see a window like the one shown below:

Save As @@

Save AsFile  Save in DNA/RNAs Database As ] Fremate Sources |

Save i | ] DNA/RNA Molecules [MAIN) - E
Narne: | Length | Muodified | Storage Type | ~
[]AADNOND33005 186452 4/20/2004 2:4%..  Basic
[x]aB162740 571 B/10/2004 1:06:... Basic
[x]apoy? E196 9/30/200311:26.. Basic
[]Aadenaz 35937 93072003 11:26..  Basic
[&]ADRA1A 2306 9/30/200311:26... Basic
[x] AF035E42 2073 3M2/2004 332 Basic
[] AFE3412451 35900 3/31/200410:09..  Basic
[] avd42a104 2088 3M2/2004 33 Basic
[a] &vvB03307 2392 3M2/2004 334 Basic
[@]BaculoDirect ... 139370 973072003 11:26... Basic v
DHAMRMA  |CHAICG

0K | Cancel |

By default your sequence will be saved in the MAIN
nucleotide or protein database, but you can choose to
place the sequence in any subset of the appropriate
sequence type, provided that subset has already been
created. Select the MAIN database or desired subset, type
a name for the sequence (or keep the default name), and
press OK.

Using Entrez

Entrez is a service that allows you to look up sequences
based upon their description rather than actual nucleotide
or peptide sequences. For example, you may be interested
in galectin sequences. Entrez searches the annotation
sections of database entries to find a keyword of your
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choice. A convenient interface to Entrez is included in
Vector NTI. Select Tools > Open > Retrieve From
NCBI Entrez Server... You will need to select a
database to search. Selecting the nucleotide database and
typing galectin will return nucleotide GenBank entries
that have the word galectin somewhere in the description
of the sequence. Note that not all of these sequences will
be galectins! They may be sequences that interact with
galectins or are similar to galectins.

You may also search the Protein database, Pubmed, and
Structure database at NCBI. Pubmed searches will return
a list of journal articles about your search term (e.g.
galectins). The Structure database contains the sequences
only, not the atomic coordinates, of all known structures
in the Protein Data Bank (PDB). This could be useful to
find out whether a structure is known for any galectins or
to find out if there are any known structures that are
homologous (inferred by sequence similarity) to your new
sequence.

Search results are opened by either double clicking the
number in the ID column, or dragging and dropping into
the Vector NTI Molecule Viewer.

A more complicated example to obtain a human galectin-
3 nucleotide sequence is presented in an exercise below.
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Import in Batch

You can import sequences from a text file in batch. Drag
and drop it from your desktop into the Database Explorer
window. Note that sequences need to be in the FASTA
format and the first word in the comment line will be used
as the sequence name in the local Vector NTI database.

You can create a folder on your desktop and store several
GenBank files in it. Drag and drop the folder into the
Database Explorer window and the sequences will be
added to the Main folder (DNA/RNA Molecules or
Protein Moleculs).

Restriction Analysis

Any time a new DNA sequence is opened in Vector NTI,
a restriction analysis will automatically be performed and
the results will be displayed along with that molecule.
Any restriction sites found in the molecule will be
displayed in the graphics pane and will be clickable. Note
that unique enzyme recognition sites are maroon and non-
unique are black. These graphics link to the appropriate
place in the sequence pane. The list of all searched
restriction sites along with the location of those found is
located in the text pane in a folder titled
Restriction/Methylation Map:
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%] pcDNA3.1(+)

] General Description
1 5tandard Fields

O ] Annotations

2 = Bestriction/Methylation Map

a Apall: 3 sites GIT GCAC

CACGTER
(I Aval: 2 sites EEEE?‘E
1 BamHI: 1 site SEATCE
0L Clal: 0 sites 2TEGRT
1 EcoRI: 1 site EL;‘%EE
1 Hindil: 1 site 2BECTT
3 Mcol: 3 zites EE;‘;EE
1 Pstl: 2 sites gﬁggﬁ
1 Smal: 1 site EEC EE
3 Xmal: 1 site EEEEEE

] ¢ Invitogen products related bo peDMAZ1[+]

] Author

(] Original Author
2 Comments

[ Feature Map

The example above shows the results for a commonly
used vector. Note that sites for only 10 restriction
enzymes are searched by default. If you would like to
search for other restriction sites, you must tell Vector NTI
to do so. Choose Analyses > Restriction Analyses >
Restriction Sites...
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Uze Enzymes;
ETENE add.. | oKk |
[52] Awal
[=] BamHI | Cancel |
Clal
% EcoRl »» Remave Al
(] Hindll Sort Sitez in the Text Pane by
[==] Meol
[] Pt * Enzyme Mame
[=2] Smal " Mumber of Recognition Sites
[=2] *mal
lgnore REM 2 having:
Permitted Terminus Types - IBzs than sites
[v & v 3 ¥ Blunt ... more than sites
lgnore REMz cutting outside region; lgnore REMs cutting inside region:
Fraom; | Ta: | Fromm; | Ta: |

You may add to the list of enzymes by clicking the < Add
button and selecting from a list of known restriction
enzymes. You can create new enzymes using the local
Enzyme database if your desired enzyme is not in the list.
You also have the opportunity to show only Blunt cutting
enzymes, for example, or only enzymes that cut within a
certain region of the molecule. If you are interested in
finding only enzymes that give a single cut, type 1 in the
Ignore RENs having more than # sites. These options will
be useful in cloning experiments.

CHANGE DEFAULTS

The restriction analysis that is automatically performed
when opening a new molecule in Vector NTI may not
include sites for restriction enzymes commonly used in
your lab. The default list of restriction sites may not
appropriate for your interests. Fortunately, you can
change the default list of enzymes used for restriction
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analysis so that sites of interest to you are sought upon
opening a molecule in Vector NTI.
With a molecule open in Vector NTI, press the Display

Setup button ( ") or select View > Display Setup...
(You must load a molecule into VectorNTI for the View >
Display Setup... option to be available.)

v Restriction Map

| Riap Setup... |
Press the RMap Setup... button ( ) and
be sure the enzymes of interest are selected. Enzymes
may be added to the list as shown in the section titles
Restriction Analysis above.

After selecting the desired enzymes, select (Default) in
the Setup Profile pulldown menu. Press Save Settings
As... then click OK.

NOTE: if you have already saved a molecule with custom
settings, those settings override the (new) Default
settings.

PCR and Cloning

A convenient method to obtain a gene of interest is to
order a clone from elsewhere. This has the advantage of
saving bench time for a little bit of money. The gene of
interest has been amplified and inserted into a plasmid,
and bacteria are then transformed to contain this plasmid.
The correct gene insert is verified, and the suppliers will
mail you bacteria containing the plasmid.
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It will still be necessary in many cases for you to amplify
the desired gene and insert it into a different plasmid for
further manipulation or overexpression. In this section,
you will perform a virtual cloning experiment that mimics
the planning you would do to clone a human galectin-3
sequence from an ordered clone into the pcDNA3.1(+)
vector from Invitrogen.

It is necessary to obtain two different sequences for this
example. The first sequence is the Homo sapiens galectin-
3 sequence. Second is the vector sequence for
pcDNAS3.1(+), which is included in your local databases if
you are using Vector NTI version 9 or newer.

Finding the Galectin-3 Sequence

For this exercise, you will obtain the Homo sapiens
galectin-3 sequence using the NCBI Entrez Server. You
want to find galectin-3 sequences that have been cloned
and are available for purchase. From the Vector NTI
menus, select Tools > Open > Retrieve from NCBI
Entrez Server... Select Nucleotide database (the default
is PubMed). In the search fields, type galectin-3 (with a
hyphen, as written here) and press the space bar. A second
search field will open. You want to find sequences from
humans, so type “homo sapiens” within quotes. If you
don’t enclose homo sapiens in quotes, this search term
will be split into two fields (and you won’t get any
results). A drop-down menu at the right side allows you to
restrict the search for the term “homo sapiens” to the
Organism field of GenBank records as shown below.
Note that the logical AND of your two search terms will
be returned. That is, you will find sequences that contain
the terms galectin-3 AND “homo sapiens.”
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The results of this search will look something like that
shown below. Several of the sequences contain the words
cDNA clone in the Title. The third sequence in the list
below (Id: 37589086) is selected because a clone
spanning the complete CDS for human galectin-3 is
available for purchase from the IMAGE consortium
(http://image.llnl.gov/). Double-click this sequence to
open a copy in Vector NTI. Remember to save to your
local database before proceeding.

1d Caption | Title |
[#49457145 CRS42097 Homo sapiens full open reading frame cOMA clone RZPDOB34COS37D for gene LGALS3, lectin, galactaside-binding, soluble, ..
4 BC066063 Home sapiens lectin, galactoside-binding, soluble, 3 (galectin 3), MRNA (cDNA clone MGCi78581 IMAGE: 6428428, camplet. .
3 BCOD1120 Homa sapiens lectin, galactoside-binding, soluble, 3 {galectin 3), MANA (cDNA clone MGC:2058 IMAGE: 3050135), complete ...
[ BCDS3E67 Homo sapiens lectin, galactoside-binding, soluble, 3 {galectin 3), MANA (cDNA clone MGC:61523 IMAGE:6143401), complet...
832261299 NM_D32667 Homo sapiens cysteine and histidine rich 1 (CYHR), mRNA
[0 4504382 NM_002306 Homa sapiens lectin, galactoside-binding, soluble, 3 (galectin 3) (LGALT3), MRIA
[ 48145310 CRaS6897 Homa sapiens full open reading Frame <OHA clone RZPDSS34DO37D For gene LGALS3, lectin, galactoside-binding, soluble, 3 ..
[ 47078252 1M_D01935 Homa sapiens dipeptidylpeptidase 4 (CD26, adenosine deaminase comple:ing protein 2) (DPP4), MRNA
[#841150850 RM_3PL075 Homo sapiens similar to galectin 3 binding protein; L antigen; Mac-2-binding protein; serum protein 90K {LOC353419), mRNA
[0 38372900 NM_138473 Home sapiens Sp1 transcription Factor (SP1), mRNA
[0 37542501 NT_D10641 Homa sapiens chromosome 17 genomic contig
[ 34996518 1M_194327 Homa sapiens galectin-3 internal gene (GALIG), raRHi
e 34325939 NM_D18947 Homo sapiens cytochrome ¢, somatic (CYCS), nuclear gens encoding mitochondrial protein, mANA

29736559 NT_D2e437 Homo sapiens chromosome 14 genomic contig
[#0 16950854 NM_053056 Home sapiens cycin D1 (PRADI: parsthyroid adenomatosis 1) (CCHDL), mRHA
[ eo0s017 1M_D06149 Homa sapiens lectin, galactoside-binding, sluble, 4 (galectin 4) (LGALS4), TRNA
[# 4809275 NM 004034 Homa sapiens annexin A7 (ANRAT), transcriot variant 2, mRNA

PCR Amplification of the CDS

If you order a clone from the IMAGE consortium or
another source, you will obtain bacteria transformed with
a plasmid that contains your sequence. It is desirable to
have a copy of the galectin-3 gene in another plasmid for
manipulation. You will use pcDNA3.1(+) from Invitrogen
for this example. If you are using Vector NTI Advance
(i.e. version 9 or newer), an entire subset of Invitrogen
vectors has been installed. You may simply select the
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desired plasmid from the list and double-click to open a
copy in Vector NTI. If you are using an older version of
Vector NTI, you may obtain a copy of the pcDNA3.1(+)
sequence from the Invitrogen web site and import it as
shown in the examples above.

To sub-clone the galectin-3 sequence into another
plasmid, you will need to amplify the gene by PCR, then
insert (ligate) this product into your desired plasmid. For
the ligation to proceed, you will need restriction sites
flanking the gene (insert) that are compatible with sites in
the plasmid. Restriction analysis (see section above) of
the plasmid and insert sequences reveals that no such sites
exist for this project. For this reason, it will be necessary
to engineer restriction sites into your insert that are
compatible with site in the plasmid

It is easy to accomplish this with PCR. When designing
PCR primers, you may add nucleotides coding for
restriction sites at the 5’ end of each primer. If you make
these engineered restriction sites specific for different
enzymes, you can be assured of directionality during
ligation.

To start, select the CDS for galectin-3 by clicking on the
arrow in the graphic window of Vector NTI. The
corresponding region will be selected in the sequence
pane.
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To design primers to amplify this sequence, choose
Analyses > Primer Design > Amplify Selection... A
new window will open with several tabs to set various
options for PCR. Press the button near the lower right
corner labeled More >> and the window will expand to
show more options as pictured below.
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Amplification of Selected Region of BC0OO11 20 EI

Frimer l.t’-‘«mplicon] Structurel Pairs ] Similarit_l,l] F end] Uniquenessl Qualities] Filters ]

Before Arplicon Must Include Region of Maolecule After

Max |24 bp | Fram: |25 bp  Ta |777 bp | Max |35 bp

b axirnurn Burmber of Qutput Optiong |3

Salt Canc. Probe Canc, dG Temperature
(bl 50.0 [eMali 2500 (C] 250

Tm [C] ZGLC Length & DNA O RNA

»= (400 = |380 =120
<= |BA.0 <= |G0.0 =125 Less <<

Uzer-Defined Primers

Sense: | J J
Antisense: | J

Attach bo B kerminus

of Senze Primer: of Antizenze Primer:

| o N
Load... | Save... | (] 4 | Cancel | Apply |

Near the bottom are buttons (labeled “...”) to attach
sequences coding for various restriction endonucleases to
the 5’ terminus of your sense and antisense primer. Click
the button for the sense primer and select ECORI from the
list of Enzymes.
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Choose Database Enzyme

Look in: [ 2] Enzymes (MAIN] -

M ame | R ecognition Sting | Teminus Type | L
Ecil ggogga 3 Owerthang
Ecof7MI ctgrag 3 Owerhang
[E=] EcoHI cCcegg 5 Owverhang
[=2]EcolCRI gagchc Blunt
[E2] Ecoll cothnnnnagg 5 Owverhang
[E2]Econ1081 rganccy B Owerhang

FA EccoRl gaattc 5 Owverthang
[=]EcoRy gatatc Blunt
[T Tt ] [— Al .o b

Enzprne Mame: |E|:u:uF|I
] | Cancel |

The recognition sequence for ECORI (GAATTC) will be
pasted into the text box for attaching nucleotides to the 5’
end of the sense primer. Repeat this process for the
antisense primer, this time selecting Xhol. The PCR
product will have the recognition sequence for EcoRI at
the 5 end and Xhol at the 3’ end. This will allow you to
directionally clone galectin-3 into pcDNA3.1(+) between
the ECORI and Xhol sites by digesting the insert and the
plasmid with EcORI and Xhol then ligating the products
together. (NOTE: it would be wise to include several
extra nucleotides at the 5’ end of the included restriction
sites. If you do not, restriction enzyme cleavage will not
be efficient and your cloning may fail!)

To complete the virtual cloning, you must edit both your
insert and plasmid sequences to reflect the results of PCR
and digestion with restriction enzymes. The galectin-3
sequence must be trimmed to reflect the portion that is
amplified by PCR and the extra nucleotides coding for
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restriction sites must be added. This can be accomplished
by hand, but an automated procedure is available to
reduce the risk of error. To save the PCR product you
designed above into your local database, select the desired
product by clicking once with your mouse. The PCR
products will be found in the PCR Analysis folder in the
text pane in the upper left corner of the Vector NTI
window. After selecting the desired product, click the
right mouse button once and a menu will appear as shown
in the figure below.

IS Y Save as Molecule in Database...
ontains regi
Tm 80.9C T Save to Database and Create Window...
Sense Primer
GAATTC
Similarity of p1

Length: 26 T 2 pypand one Level

#4 Find PCR Product

aH: 2116 ke
Antisense Frim
CTCGAG - Collapse Branch
Similarity of pi Cglapse Around
Length: 26 T
dH: 2029ke  Toggle Folder
Tm Difference:
GC Difference;  Select Folder
(Z1#2: Product of length 786 (rating: 171
(C1#3: Product of length 793 [rating: 171)

= Expand Branch

Click (left button) Save to Database and Create
Window... This will both save a copy to your local
database and display the molecule for your immediate
inspection. You will be prompted to select a name for
your PCR product. Pick something that will be
meaningful to you in the future such as “Galectin-3 PCR
product with ECoRI and Xhol sites.” Choose which Subset
you like to save the molecule into and click OK. A new
window will open showing you the PCR construct with
restriction sites and arrows indicating where the PCR
primers hybridized.
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The default restriction analysis that is performed on any
new molecule does not include the enzyme Xhol. Before
proceeding to the next step, perform a restriction analysis
on your PCR product, being sure to add Xhol to the list of
enzymes to use in the analysis. Refer to the Restriction
Analysis section above as needed.

Ligation

Although you could insert the PCR product sequence into
the desired portion of the pcDNA3.I1(+) sequence by
hand, Vector NTI also has a mechanism to automate the
task. This will decrease the likelihood of errors during the
process. With the graphics pane active for your PCR
product, click the Add Fragment to Molecule Goal List

button (’@I) on the Vector NTI tool bar. This item can
also be found under the Cloning menu. Either method will
open a new window referred to as the Fragment Wizard:
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Fragment Wizard

“what kind of fragment do you want to select?

* Construction fragment [ [ insert [bverted |
" Design Recipient fragment

" Design Donar fragment

| Mext > | | Cancel |

Be sure that Construction fragment is checked and click
Next >. To define the 5’ terminus of the fragment, click
on the ECORI site in the graphics pane (move the
Fragment Wizard to the side if necessary) and the
Fragment Wizard will automatically update.

Fragment Wizard

Haw would you like to define the left [5'] terminus?

(™ Set to a position: " Start of molecule T

(% Setto a restriction site: EcoRl #1 at 2 bp

Click on a position ar restriction site in the graphics pane. You can use left arrow or right
armow on the keyboard to adjust position.

< Back | Ment » | Cahicel

Click Next >.

When the next window opens, hold down the shift key
and click the Xhol site in the graphics pane. If you forget
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to hold the shift key, this will not work! Click Finish,
then click Add to List in the new window.

You now need to add a fragment which is the ECORI/Xhol
product of pcDNA3.1(+) to the list. Open a copy of
pcDNA3.1(+) which may be found in the Invitrogen
vectors subset or from the Invitrogen web site. You will
once again need to perform a restriction analysis to find
the Xhol site in the Multuple Cloning Site (MCS) of this
vector. The ECORI site should have been located already,
but be sure to add this enzyme to the search set if it is not
already there.

Add a new fragment to the goal list by clicking the Add

Fragment to Molecule Goal List button (’@) as above.
(You may get an error message if you haven’t saved the
molecule since performing the restriction analysis. Simply
save a copy to your local database with a new name such
as “pcDNA3.1(+) Xhol”). This fragment will also be a
“Construction fragment,” but the order of restriction sites
will be opposite that of the insert. That is, the Xhol site
will be the 5” end of the plasmid and its 3’ end will be the
EcoRI site. You will know that you have created this
fragment correctly because all of the sequence except a
short (33 nucleotide) sequence will be selected. (Don’t
forget to hold down the shift key when setting the 3’ end
of the fragment!)

The Open Goal List button (@) will allow you to
inspect the fragments you have defined for the cloning
project. Verify that the left and right termini for each
fragment are correctly defined.
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Lo + wode: 8 1= &

A y Design | Canstruct Run

Fragments

Molfragment of Galectin-3 PCR, product with EcoRI and Xho I sites: Left terminus: EcoRI site #1; Right terminus: Xhol site #1
Molfragment of peDkAZ. 1(+) Xhol: Left terminus: %hal site #1; Right kerminus: EcoRT site #1

Fragments | Oligos | Gel Samples | Multiples PCR AhgnmeanEF\J

When you are satisfied, press the Run button ( 5 ).
Name the new molecule something informative (see
figure below). The General Info... button allows you to
add a longer description of the molecule as well as adding
keywords to the entry for searches of your local database.
Notice that the constructed molecule should be circular if
ligation proceeds properly. Click the Construct button to
create the desired molecule. You will be prompted to
choose a subset in which to save the new molecule.

Construct Molecule

Construct
[ Create Al Possible Constructs I
“with Comnpatible Fragments Claze
tame: |Galectin-3 in pcDMA31[+] J % Circular © Linear & DMAC RMA

General Infa...
Start Fosition: " Recipient's Start i+ Pasition |1 of Fragment # |1

When finished, the constructed molecule will be open for
you to inspect and your Fragments list will be empty.

Click close () in the upper right corner of the lists
window.
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s aaas
T7 promote

T7 primer EzoRI(4)

CMV forward primer real (149)

Mol (5832) Aval(149)
CMV promoter 1

Apal1(5z54) \ ‘\\ """ LGALS3
bla prumuter\ ﬁﬂual(?’??)

ApaLl(4566] BGH reverse primer

BGH pA
| origin
Galectin-3 in [pEDNAS. 1(+)

Bipabp

!

Amp(R)
—____SV40 early promoter

HNeol(1755)

Hrnal (186a)
Awal (1069)
/ \ Smal(1871)
pUC origin Pal(zi11)
Apall(z723) \ Neo(R)

Mol (24900
SV40 pA

The features of the original fragments are preserved in the
new molecule. For example, the Galectin-3 (LGALS3)
region is present as a clickable feature in the graphics
pane.

138



Running a Virtual Gel

One of the handiest features of Vector NTI is the ability
to perform a virtual electrophoretic gel analysis of a
restriction digest and visualize the expected results. This
allows the researcher to choose restriction enzymes
yielding sufficient separation of fragments. It also gives
the researcher a visual basis for comparison with actual
results obtained in the laboratory.

To run a virtual gel, select Create New... from the Gel
menu of Vector NTI. It is not necessary to have the
molecule of interest opened prior to creating a new gel.

A Gel Setup window opens, allowing the user to select
the type of gel to simulate. Options include a constant
field agarose gel as well as constant and pulse field
polyacrylamide gel. Several parameters such as gel
concentration may be set in this window. Custom settings
may be saved for easy repetition. For this example a
constant field polyacrylamide gel will be created using the
default parameters obtained by selecting Example of
Polyacrylamide Gel from the Electrophoresis Profile
pulldown at the top of the window.

139

EETTEE 2| x|

— Electrophoresis Profile
| 5| —=
Cancel |
Save Settings Az | Hemowve Saved Settings |
— Electrophoresis Type————— 1~ Electrophoresiz Parameters
" Agaroze [Constant Field) Gel Concentration [%] |4.D
" Palyaciylamide [Constant Field) Applied Field [v/om] IED—

" Pulse Field Length of Gel fem] ~ [15.0
—Wiew Parameters————————— Fulze Time [sec] |2-D
Time Increment [min) I'| 5.0

— Buffer
Animation Speed [mindsec) IE.D £ Trshcetate [TAE]

Separation Diztance [cm) ||:|.1|:| & TrisBorate [TBE]

Click OK and Vector NTI will open a blank gel ready to
add samples and markers. To add a sample, click Create

Sample (ﬂ) from the Active Pane: menu bar. In the
image below, CXA3CG has been selected from the local
databases and the enzymes HindIIl and Smal have been
chosen for the analysis. Click Add to Gel and the new
sample lane will be added to the virtual gel. Create any
other samples that are desired and click Close.
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Add to Gel I Add to Gel Sample List |

2%

Save as Gel Marker | Close |

— Source Moleculasz

— Source Enzymes

— Selected for Gel Sample—

Subzet: Subszet: Molecules:
BEE || A =] || [caacE
M olecules: Enzyrmes:
AFZITES Siml -
AFZ31T7E4 Sinl J
5 g::: Enzymes:
CxABICE 17771 [Check far Partial Digestion)
CxUST05E Smal Hindlll
GLuke Smi Es;:a
Srnikd|
Sl 1
SmuEl
Snul ﬂ
Select All | Unselect 41 |

Sample Manne: I

Description: I

After sample lanes have been created, information about
fragment sizes can be found in the text pane of Vector

NTI.
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= & General Description

Constant Field Electrophoresis
in Polyacmlamide Gel
Concentration; 4,05
Yoltage: 6.0/ cm
Length of Gel: 15 cm
Buffer: TBA
Separation Diztance: 0,10 cm
Time Increment: 15.0 min
Anirnation Speed: 5.0 min/sec
=<3 1. HOMAMET [4 fragments]

range from 0.73 to 4.59 kKb
1 M 4593

=1 1190
=1 890
=1 726

The sizes of these fragments will be useful when selecting
appropriate markers for the analysis. To add marker lanes,

click the Add Marker Lane button ('iw') in the Active
Pane: menu bar. The Choose Database Gel Marker
window will open. In the example shown, SPP1-ECORI
would be a reasonable choice. Choose a marker and click
OK to add a marker lane to the virtual gel. It is possible to
add more than one marker lane to the gel to accommodate
differing fragment sizes.
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Choose Database Gel Marker

Loak. i IE Gel Markers [MalN] j "

I arne | Shortest Fragmentl Longest Fragmentl
[E]aD2_MARKER 1739 3B937
[Z]LaMEDS_LADDER 48500 485000
[E]PBR3ZZ-HAEN a 5av

Bl S5FP1-ECORI 370 2000
[E]YNH_MARKER 245000 2130000

Gel Marker Mame: |SPP1-ECORI

] I Cancel |

Click on the number above any lane in the virtual gel and
a timer will open in the Active Pane: toolbar. By default,
this shows how the gel will appear after 15 minutes (0:15)
of run time. Click the left or right arrow to show the gel
appearance after more or less run time. For example, the
bands in this virtual gel will be sufficiently resolved after
1 hour of run time as shown in the image below. The
sample is in lane 1 and the marker in lane 2 in the image.
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BLAST Searching

Any time you obtain a new sequence, it may be useful to
find whether the same or similar sequences are already
present in the databases. A good way to do this is to run a
BLAST search against the GenBank database at NCBI.
Vector NTI provides a convenient interface to perform
this type of database search. With the sequence of interest
(e.g., cxa3cg) open in Vector NTI, select BLAST Search
from the Tools menu. A prompt will appear asking
whether to search the whole sequence or just a selected
portion and to search the Direct or Complementary strand.
After making this selection, a new window will open
asking your choice of BLAST server. Most often the
choice will be NCBI BLAST server. This is the default,
although you may also choose another server to perform
the search.
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After selecting a server, a new window will open (shown
below). This window shows the query sequence along
with a choice of the BLAST program to run and the
database to search. By default, BLAST 2.0 program will
run using blastn for a nucleotide search against the nr
(non-redundant) nucleotide database. Make any changes
necessary and press the Submit button near the upper
right corner.

B CXAICG - BLAST Search (NCBI Qast server)

EC ]

D2 - -] @ |[sTz0 =] Pogew [baen =] Dasbse v =l & s

Seaveree | Pamreters | P51 FHI| MEGRBLAST |

Source: CAXD

[For Helg, press F1 2 reguests, 1 selected

A new line will appear in the bottom section of the
BLAST Search window showing status of the BLAST
search in progress. When it says Finished, double-click
the molecule name to view the BLAST results:
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S0 alba QN
actve pane: [ [B] [2) [3 [ 2 o2

x| DA o [
o ] ey, GAGCH fnulecule] T

& 3] gdI234 1 3ghiN 33054 1IEHASOR (2 olemenis] "1'
& (B 41 IBEF ZihlAF 73175, 1JAF P3N 76A (2 elrments] e i
i ] AT 2| TH294E. 1] [2 clements] '
o (] yi3234 324N ERAB3. | IDHABICE [2 clomonts] —
o ] i BRI b T52944 1] (2 clemerts] [
o 0] a5 AT Dbl TE2945 11 (2 clements)
o B 1 0631 blghlAF 231 765, 1IAF 231 765 (2 ehements]
4 I o DB GOMbIAF 231 63 1AF 230753 (2 ehements]
o ] e MBS L AT (2 hemends]
MR

oy s |
1

2
MM RS

ol
M
1T g L T 1A NG; Sesee: §104 (hts: 1019001, upactation: 0.0 =]

This window shows the alignment of each "hit" or match
in the database with the query sequence. Only one
sequence at a time is aligned with the query sequence in
the lower portion of the window. To see the alignment of
any other of the BLAST '"hits," click on the line
representing that sequence in the third window down on
the right hand side. In the example shown, one sequence
aligns with the entire length of the query, whereas several
more sequences align with the 5' (leftmost) portion of the
query sequence.

It is easy to add blast “hit” sequences to your local
database for further manipulation. Expanding the contents
of the Hits folder in the left-hand window lists the
identities of all the sequences that were found by BLAST
searching. Each contains a hyperlink that will open a copy
of the sequence for viewing in Vector NTI. Some
manipulations will require that you save a copy to your
local database before proceeding. The sequence isn’t
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saved in your local database unless you explicitly do so.
This can be accomplished as illustrated previously.

You can save BLAST search results into the database or
as a BLAST result file following the steps below: select
BLAST Results > Save As or press the Save As button

(@ ); select one of the three tabs in the Save As dialog
box, depending on your preferred destination.

Translating an Open Reading Frame

All of the annotation and features that accompany a
sequence record will be imported into Vector NTI. This
will allow the researcher to easily select an interesting
portion of the sequence for further analysis. Coxsackie
viruses have a single, long open reading frame that is
translated and post-translationally processed. This entire
open reading frame is labeled CDS (short for coding
DNA sequence) and has been selected in the figure below
(using the cxa3cg sequence retrieved in an earlier
example). Clicking on the large arrow in the graphics
pane of Vector NTI selects that portion of the sequence.
Notice that the arrow has been highlighted along with the
corresponding region in the sequence frame.
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Any functions the user selects will act only on the
selected range of the sequence. It would be easy, for
example, to translate that region of DNA into a peptide
sequence. (The virus is actually RNA but the cDNA
sequence has been deposited in GenBank.) With this
region selected, translate the sequence into a peptide by
choosing Analyses > Translation > Into New Protein >
Direct Strand... as shown below.

|.0.nalyses Cloning  Gel List  Align  Assemble  Tools  Window  Help

| e ol G FH D BAEBRE
| Cligo Analyses 4
[ . | )| % |6 4| Q QR e ¢
I ORE. .. ot (=g
Mutagenesis 4 | MeoT (z1ag) ] ]] Mat Paplide
Translation Set Genetic Code. .. Mat Papiic

Restriction Analvses Inko Mew Protein 4 Direct Strand. ..

f‘ Back Translation In Sequence Pane # Complementary Strand. ..
BinAnnokator SmaT g f Frame Translation
GenomBench Tools FmaTiday Beature...

S IR AzaT (980} e with Splicing
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A new window will open asking you to name the New
Protein Molecule:

New Protein Molecule x|

General | F'roteinl Uzer Fieldsl Eommentsl Keywoldsl

Tranzlation of C NE| J
Type: Pratein M aoleculs
Record#: 0
Statuz; Local [created or modified by curnent uzer]
Originally Created by:  Eric J. Haaz, Ph.D. About... |
Creation date: 09/26/2003 08:43:44 Akd
Last Modification by: - Eric J. Haas, Ph.D. About. |
Modification date: Ik nown

] I Cancel | Sppy | Help |

Change the name as desired and click OK to create the
molecule and load it into Vector NTI. The new molecule
will automatically be saved in the Protein Molecules
(MAIN) database on the local PC.

It is also possible to display a translated peptide alongside
a nucleotide sequence within Vector NTL. It is not
possible to perform further analysis on the peptide
sequence using this method, but this enables the user to
quickly verify the translation of a nucleotide sequence.
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Protein Analysis

A number of analyses may be carried out against a protein
sequence. The functions are available through the
Analyses menu. Some of these analyses are accomplished
through sites on the World Wide Web and are located
under the Web Analyses menu item. In these cases,
Vector NTI will paste the sequence into a web page for
that specific analysis. The user need only press the
Submit button for analysis to commence.

Other analyses are accomplished directly within
Vector NTI. With the molecule named Translation of
CXA3CG opened, double-click on the Analysis folder in
the Text Pane, you will find some physical and chemical
properties of this protein, which is analyzed automatically
when the protein molecule is opened.

£ Vector NTI - [Translation of CXA3CG]

[8) Fle Edit view analyses Cloning Gel LUst Algn Assemble Tools Window Help -8 x
> ] | G o5 = e 3
s 83 ala LS9 gwa BRB VI @ aéw
Active Pane: i} - @D | iS5 S S
(C1standard Fields & A
(1 () Annotations Mirslhelie:
RHA_hei
Analysis Entire Protein Cys-protease-3( AAA
Length 2186 a8 thaumatin (1/1 Ir|
Molecular Weight | 243545.50 m.wi, gets Pico_P2A (111
Pico_P1A (1 the (23) (373
Tmicogram = 2,106 pMoles
Molar Exctinction 307360
coefficent
1 A[280] corr. to 0.79 majml
Al280] of 1 125A0
mg/ml
Isoelectric Point esL | T e
Charge atpH 7 6.25
Translation of CXAICG
e Number | %by | by 2186 aa
Amino Acid(s) count | weight | frequency - =
Charged (RKHYCEE) 618 | 3323 28.27 CIE 5

1 MGAQVSTQKT GAEETRLNAS GNSIIHYTNI NYYKDAASNS ENRQDFTQDP GKFTEPVEDI MIKSLPALNS PTVEECGYSD RARSITA
101 VVGYGVWPDY LKDSEATAED QPTQPDVATC RFYTLDSVQW QKTSPGWWWR LPDALSNLGL FGQNMQYHYL GRIGYTVEV(R CNASKE
201 MGCATLDNTP SSAELLGGDT AKEFADKPVA SGSNXLVQRV VYNAGMGVGY GNLIIFPHQW INLRINNSAT IVMPYTNSVP MDNMER
301 DYCPGSTTYV PITVIIAPMC AEYNGLRLAG HQGLPTMNTF GSCQFLTSDD FQSPSAMPQY DVIPEMRIPG EVKNLMEIAE VDSVVEM

>

1aa
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You can also search for known sequence motifs in the
open protein sequence by selecting Analyses > Motifs...
A window like that shown in the following figure
appears:

Protein Motifs Setup

Add. | ok | Cancel |
M atif Mame | Fattemils) | Description |
Find Sites: o .

! i Sirnilarity far ambiguous A8
" Find Best Fit ~ i
iniraLi
+ wiith Similarities not less then: (100 %
 Average
EE Murnb
AHmdm Dfusr?tezr "ID— " b airum
Sorted by
* Matif Narme " Mumber of Sites
Igriore katifs with sites outzide region; |gnore katifs with sites inzide region:
B | T | Fram: Ta

Click the Add... button and you will be presented with a
list of common motifs. Only five are built into
Vector NTI, but you may define your own motifs to add
to the list. (A comparison of your sequence against the
patterns in the Prosite database is available by selecting
Analyses > BioAnnotator > Prosite Search.)
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All Protein Motifs

AddNew..| \ | ok | Cancel |

I atif M ame | Fattemis) | Description |
C-mannogzylation., Wt Site for potential ...
ER targeting matif KA. H.0.5.4)0.E N QJEL Sequence far cyt...
HLA-AZ o (L T Matif of peptide a. .
Integrin adheszio... RGD Recognition motif ...
M-glycosvlation  M{PIS Matif for potertial ...
Total:5

To analyze the protein sequence for possible existence of
all of the listed motifs, click the first item in the list, then
hold down the shift key and select the last item in the list.
All motifs will be highlighted. Click OK. You will return
to the Protein Motifs Setup window, but all of the chosen
motifs will be present this time. Click OK to proceed with
the analysis. The results of your analysis will be displayed
in all three panes of Vector NTI. For example, the
graphics pane, which was previously a blank line for
Translation of CXA3CG, now lists several HLA-A2
motifs.

HLA-A2 (100.0%

HLA-A2 (100.0%

HLA-A2 (100.0%)

HLA-A2 (100.0%)

HLA-A2 (100.0%)

HLA-A2 (100.0%)

HLA-A2 (100.0%
HLA-A2 (100.0%)
HLA-A2 (100.0%)
HLA-A2 (100.0%)

Translation of CXA3CG
2186 aa
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On the menu bar, select Analyses > BioAnnotator >
Analyze Selected Molecule. This automatically opens the
BioAnnotator module. On the menu bar, select Analyses
> Analyses List, opening the following dialog box:

Analysis list setup

Avallable analyses:

MName Authar Reference ~
bil Amino acid composition (%] in the 5. JEE = r. Releaze nates I...
Ji) Antigenicity value % 10 Wwielling GW, .. FEES Lett. 188....
Ji) Atomic weight ratio of hetero eleme...  Grantham R. Science 18536, .
Jix) Average area buried on transfer fro...  Fose G.0., Ges... Science 229:83..
Ji Average flexibility index Bhaskaran A., F... Int J. Pept. Prot...
Fix) Average surmounding hydrophobicity  Manavalan P, P, Mature 275:673-...
Fixd Bulkiness Zimmermand.M.... ). Theor Bidl. 2., o,
< ¥
e
= Selected analyzes:
Mame

L Hydropathicity
I Hydrophabicity indices at ph 3.4 determined by HPLC

= [ ok | caneel

This box lists all of the analyses available for proteins.
Double click on any analysis and it will be added in the
Selected Analyses box. You can highlight any analysis

from the lower list and click on the *|icon at the bottom
of the dialog box to remove it. After adding a few
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analyses to the Select Analyses list, click OK. The
appropriate analyses will be generated, and will appear in
the Graphics Pane. Double click on any analysis and the
relevant information regarding that analysis will appear.
You can edit the graphical output (i.e. color of the graph,
bar vs. linear graph etc) from this dialog box as well.
These analyses can be exported to Microsoft Word™, or

other programs by using the Camera icon ( ). This will
copy the image to the Windows clipboard or to an image
file in wmf format.

REFERENCE MANAGEMENT

When you complete your experiment and data analysis,
the next thing you want to do is to write a paper to report
your findings. To write a paper, you need to know what
has been done in the area related to your work. Thus, you
have to deal with literature search. In this example, you
will use the integrated Entrez/Pubmed search function to
find references related to coxsackievirus. Open the
Pubmed/Entrez search window (In all modules, on the
menu bar, choose Tools > Open > Retrieve from NCBI
Entrez server), then type coxsackievirus in the Term
field; click Search button, search results are shown
similar to the following:
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Tee

Prbrrus bype | mfecton af murme PO imesis

Slotal profling of caxssckievius- and cytskne .,

Double click the citation ID and the Citation Viewer
window opens as in the figure below:

¥l Cieation Wiy dirus type 1 infection of marine PRNE-knockout....|

O Otsbon Bk Wew Skom Baserbe Tods Yiedow Heo B
BQ @ SO AN v F@E

= VBRI -

14 enaal Infommation J Newrovirel 2005 3 11(3)237-46

Fused | i prozess

Ky diww: OF-Z22003 Poliovirus type 1 infection of murine PRNP-knockout neuronal cells.

Miacline LI 0

Pubbed I) 180T

- 3 Publation tpy: A Baj, A Bettaccini, T Nishimura, T Onodera, A Toniolo

Sund Asicie

= Citation Department of Chuical and Biological Sciences, Usiversity of Insubria, Varese, haly.

= Auticl tithe
Pk e 1 liction of surnd FF | [PubMed - o process]

= Amcle authors
1M s Transfection of the prion proéein gene (Pmp) into prica-deficient mause cells was showm ta reduce the repication of
11 Usttaccin consackievine B3, m enteronirus. Bocause mice cm be suscepibie to pabonins infection by perenteral routes, the
3217 Hishmura authors tested the susceptibility to poboviras-1 (PV-1) of a panel of maurine euronal cell Enes difering in their ability to
3218 Droders express Prop. The swestigated cel baes (pricadess Hpl3 4 cels, Bpl3 4 cells tmdected with a Prog vector, Hpl3 4
1 21 Tanictn cells tramsfected with a void vectoe, wild-type Hywd 5 Prop{+/+) cells) expressed the muine bomologue (Taged) of
ion: Jsed : (CDISSKPVR). PV-1 infiecsion of Prmp(-'-) HpL3 4 cells resuted i the production of high
i Journal wviral titers, though viral antigess could be detected in oaly 0 $% to 2% of cells. Wild-type Prop(+/+) cels and
T Neworach pricaless cells tranfected with the Prop gene were pot permissive 1o PV-1. Resuks of viral firaion and
155K 13550080 i were confirmed by : in reartion (PCR) and quantitetive red-e
Couriry inked Staies PCR. Expo: PV-1 had no i the ge ; Je of Prap(+/+) cels. In conrast, PV | infection
Pubbesion de 442008 atedd with dation of several genes in permissive Propd-/-) ool cubes: type |interferon (TFN) genes,
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PMID: 16036803
Publication types:

Trswral drcde o

The Text pane in the Citation Viewer contains
information such as General Description, Citation, Article
Authors, Journal and MeSH terms (short for Medical
Subject Headings). To save the citation into your local
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literature database, click Citation > Save As, press
Database Citation tab, provide a meaningful citation
name, and click OK.

To generate bibliographies, select an entry from the
Citations database (in the Vector NTI Explorer), right-
click and choose Copy Tag, open your word processor
and paste the tag into a document. The pasted tag will
appear something like [A Baj et al., #201]. Save the
document to your desktop as coxsackievirus in Rich Text
Format (*.rtf), and Close the file.

When you are ready to format your paper, go to the
Vector NTI Explorer. In the Citations database, choose
Table > Format manuscript..., click Browse and open
the coxsackievirus.rtf file. Select a reference format from
the list of available journals and click Start. Once
processing is complete click Close. Go to your desktop
and open the coxsackievirus.rtf file. Notice that a citation
appears at the end of the document.
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Appendix A
Text Editors

While much of the work done by the gsaf user will entail
using existing programs to analyze files present in
databases or entered as part of a sequencing project, it is
sometimes necessary to edit files in your directory. This
can only be done if the user has permission to write to a
file. For obvious reasons, the basic system files and
programs needed to operate the gsaf computer, the
sequence analysis programs, and the database files cannot
be changed by the user, only by the system manager—
even then, with extreme caution. But, the user may need
to modify an existing database entry and save it as a new
file in a personal directory. This is permitted, while the
original database file remains unchanged. To accomplish
this, a text editor will be needed.

Sequences in GCG format can be edited using the SeqEd
program or the editor function of SeqlLab. Alternatively,
the gsaf computer has a number of editors available for
use, as do most UNIX computers. The three most
commonly used ones available on gsaf are vi, Emacs, and
Pico. A brief description of each editor and a listing of
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the most commonly used editing keystrokes is presented
below. All three editors have more extensive help files
and tutorials in their online documentation, and a number
of tutorials may also be found on the Web. Finally, the
GSAF office has some books with descriptions of how to
use these editors that are available for users.

Vi

A basic text editor that is distributed with essentially all
UNIX systems is called vi (visual editor). It operates as a
modal editor. The program is in either a command mode
or an edit mode. When it is in the command mode, all of
the keystrokes that are entered are interpreted as
commands. When it is in the edit mode the keystrokes are
entered into the text as characters. However, the screen
looks the same in both command and edit modes. In order
to enter the command mode, hit the Esc key a few times.

vi is very powerful as a text editor, despite its modal
configuration, and it is available on essentially all Unix
systems. There is a tutorial book on vi available both in
the campus library, and the GSAF.

Starting vi

Starting to edit a file in vi is accomplished by typing the
command vi followed by the file name:

vi Filename.hlp

If the file already exists in your current working directory,
the vi editor will be started and this pre-existing file will
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be loaded into the editor. If the current working directory
does not contain a file with that name, a new file will be
created. Of course, a file with the same name could exist
in another directory that will be undetected when the vi
program looks in the current directory. Finally, if no
filename is given by typing vi without a filename, the
program will start and will prompt the user for a file name
when the program is exited.

Saving Files and Exiting vi

When exiting vi the edited file will be saved and the file
that was loaded and edited will be deleted. If the user
desires to save the original file, the file saved after editing
should be given a new name, such as filename2.hlp in the
example given above. Note that no backup files are
saved in vi.

Selected vi Commands
Moving the Cursor Within the File

"B Scroll backwards one page. A count ("B 4) scrolls that
many (4) pages.

AF Scroll forwards one page. A count (“F4) scrolls that
many (4) pages.

h Move the cursor to the left one character position.
j Move the cursor down one line.

k Move the cursor up one line.
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1 Move the cursor to the right one character position.

The up, down, left and right arrows also allow you to
navigate through the file one position at a time.

Cutting and Pasting/Deleting text

dd deletes the current line. A count (4 dd) deletes
that many lines. Whatever is deleted is placed
into the buffer.

p Paste the buffer contents after the current cursor
position or line.

x Delete character under the cursor. A count tells
how many characters to delete. The characters
will be deleted after the cursor.

yy yanks (copies) the current line. A count (4 yy)
yanks that many lines. Whatever is yanked is
placed into the buffer. The original copy is left
in place.

Inserting New Text
A Append at the end of the current line.
I Insert from the beginning of a line.

a Enter insert (append) mode, the characters typed in
will be inserted after the current cursor position.

i Enter insert mode, the characters typed in will be
inserted before the current cursor position.
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Replacing Text

¢ Change until specification. “cc” changes the current
line. A count changes that many lines. cw changes the
current word.

r Replace one character under the cursor. Specify a count
to replace a number of characters.

Searching for Text or Characters

/ Search the file downwards for the string specified after
the /.

? Search the file upwards for a string specified after the ?.

n Repeat last search given by ‘/” or ‘2.

Saving and Quitting

77 Exit the editor, saving if any changes were made.
:w write out the file, saving any changes you have made
:wq write out the file and quit vi

:q! quit vi without saving any changes you have made
since the last save

EMACS

The Emacs editor is also available on gsaf. Emacs is a
very powerful editor that can perform many functions. It
works like the word processing editors that most users
will be familiar with. In contrast to vi, there is not a

161

separate command mode in Emacs. The text is presented
on the screen and can be modified by entering commands.
New text is added at the point of the cursor by typing it in.

Emacs has a built-in tutorial so that the new user can use
Emacs itself to learn Emacs. This tutorial goes through all
of the features necessary to do text editing, including
inserting, deleting, moving text blocks, saving and
retrieving files, and so forth. Once Emacs is started, the
tutorial is accessed by typing:

<esc>x help-with-tutorial

There is a tutorial book on Emacs available both in the
campus library and in the GSAF.

Starting Emacs

Editing files in Emacs is initiated by typing Emacs
followed by the filename:

emacs filename

This will start the program and if this file already exists in
the current working directory it will be loaded into the
program. If the file does not exist, a new file will be
started with the filename used. Note that the complete file
name must be used. Extensions that are normally added in
Windows-based word processors, like .doc or .pdf are not
added in Emacs.
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Saving Files and Exiting
Emacs

Although Emacs maintains a buffer that can help recover
a file if there is a system crash, it is not a bad idea to save
files occasionally. Files are saved in Emacs by using the
~x”s command. The file will be saved and data entry can
continue.

Exiting Emacs is accomplished using the *x"¢ command.
If there has been no change in a file since the file was last
saved, the program will exit and return immediately to the
gsaf command line. However, if further file entries have
been made since the file was last saved, the program will
ask if the file should be saved before exiting Emacs. If
this is not done, all the entries since the file was saved
previously will be discarded.

Unlike vi, Emacs saves a backup file. This is the file you
loaded into Emacs when you started the session. The file
name will be the same with a tilde (~) added to it to
designate it as the Emacs backup file.

Emacs Commands

Listed below are some of the commands that can be used
for text entry and file manipulation in Emacs. These are
only a few of the available commands. The online help
and online tutorial will provide a more complete list of
Emacs tools.
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p Up one line

n Down one line

A i Forward one character
b Backward one character
~a Beginning of line

e End of line

v Down one page

v Up one page

A i Forward one word

b Backward one word

Nn< Beginning of buffer

N> End of buffer

g Quit current operation

"X ~s Save the current buffer to disk
~x u Undo the last operation
~x ~f Open a File from disk

~s 1 Search forward for a string

~r 1 Search backward for a string

~h t Use the interactive tutorial

~h f Display help for a function

~h v Display help for a variable

~h x Display what a key sequence does
~h a Search help for string/regexp

~h F Display the Emacs FAQ

~h 1 Read the Emacs documentation

X r m Set a bookmark. Useful in searches
X r b Jump to a bookmark.

PICO

Pico is a simple and easy to use editor associated with the
Pine email program. It is small, but has basic file editing
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characteristics and has on-screen help at all times. The
commands are quite similar to Emacs as the editor was
modeled after Emacs, but with much reduced
functionality. Pico has 2 lines of help at the bottom of the
screen which should assist you in the basic editing
functions.

For rudimentary editing tasks, pico is the recommended
editor.

Pico Commands

The following commands are available in pico (where
applicable, corresponding function key commands are in
parentheses). Many Pico commands are the same as
Emacs commands.

G (F1) Display this help text.

~F move Forward a character.

"B move Backward a character.

P move to the Previous line.

N move to the Next line.

A move to the beginning of the current line.
"E move to the End of the current line.

AV (F8) move forward a page of text.
Y (F7) move backward a page of text.
"W (F6) Search for (where is) text, neglecting case.

AL Refresh the display.
D Delete the character at the cursor position.
AN Mark cursor position as beginning of
selected text.
"R (F5) Insert an external file at the current cursor
position.
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O (F3)
AX (F2)

Output the current buffer to a file, saving it.
Exit pico, saving buffer.
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Appendix B

GCG Short Descriptions

The following information is modified from the GCG

online help.

This appendix lists and briefly describes programs in the
Wisconsin Package. Programs are grouped by function
and may appear under multiple functional headings. For
more information on using these programs, see the GCG

Program Manual.

COMPARISON
Pairwise Comparison

nucleotide or peptide
sequences sequences that
creates a file which may be
used to plot the similarity
between the sequences
using DotPlot

DotPlot

create a graphical depiction
of results from either
Compare or StemLoop

GapShow

create a graph of
similarities and gaps of two
sequences previously
aligned using either Gap or
BestFit

ProfileGap

align one or more
sequences to a profile

Multiple Comparison

Gap

align two complete
sequences (global
alignment) via the
Needleman-Wunsch
algorithm

PileUp

create a multiple sequence
alignment and plot a
dendrogram illustrating the
similarity between the
sequence

BestFit

align the portion of two
sequences that best matches
(local alignment) using the
Smith-Waterman algorithm

SegLab

graphical interface to the
GCG programs

FrameAlign

local alignment between a
peptide sequence and the
codons in a nucleotide
sequence, potentially
including frame shifts

PlotSimilarity

graphic display of the
average similarity between
sequences in a multiple
sequence alignment

Compare

word match or
window/stringency
comparison of two

Pretty

re-display a multiple
sequence alignment,
calculating a consensus and
showing agreement and
disagreement with the
consensus in various
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formats; please note that a
threshold is used in the
calculation and not
indicated well; also note
that the alignment must be
calculated prior to Pretty

DATABASE SEARCHING
Reference Searching

PrettyBox

display a consensus using
shaded boxes (in PostScript
format)

LookUp

search selected fields from
the annotation section of
sequences in a database;
this search is fast because it
uses pre-indexed terms

MEME

search for motifs in
sequences that have not
been aligned

StringSearch

search complete annotation
of a database of sequences
for a user-entered term

ProfileMake

create a position specific
scoring matrix (PSSM)
from a set of aligned
sequences

Names

associate a name with a set
of GCG data or reveal
currently existing
associations

ProfileGap

align one or more
sequences to a profile

Sequence Searching

Overlap

compare DNA sequences
(in both orientations)
indicating where they align;
great for contig assembly
where other routines fail

BLAST

search local sequence
databases for sequences
similar to your query
sequence using the popular
BLAST algorithm

NoOverlap

find regions that a set of
DNA sequences do not
have in common; i.e.
unique stretches of
sequence

OldDistances

create a table of similarities
between each combination
of sequences in an aligned
set

NetBLAST

like BLAST above but
searches the remote NCBI
sequence databases rather
than local sequence
databases; NCBI databases
are updated nightly, so
NetBLAST guarantees
access to the most current
sequence information;
NetBLAST results are
returned in GCG format
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FastA

search a database for
sequences similar to a
query sequence using the
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FastA algorithm of Pearson
aned Lipman; FastA
searches are believed to be
more sensitive than BLAST
for nucleotide searches

translated, taking
frameshifts into account,
prior to the comparison

SSearch

searches a database for
sequences similar to a
query sequence using the
Smith-Waterman
algorithm; this is a very
sensitive search but may be
very slow for a large
database

FrameSearch

search for similarity
between protein and
nucleotide sequences,
accounting for frameshifts;
the query sequence can be
either a nucleotide or
peptide sequence and the
search set is the other type
of sequence

TFastA

use the FastA algorithm to
search a nucleotide
database with a protein
query sequence; nucleotide
sequences in the database
are translated in all six
reading frames prior to the
comparison

MotifSearch

use a previously created
profile (usually created
with MEME) to search a
database for members of a
sequence family; may also
be used to annotate the
members of the sequence
family

TFastX

like TFastA but with
frameshifts; the protein
query sequence may match
a conceptual peptide
sequence created by joining
translation of nucleotides in
different reading frames of
the same strand

ProfileSearch

search a database with a
profile created using
ProfileMake for members
of a sequence family

ProfileSegments

create optimal alignments
using the results of
ProfileSearch

FastX

compares a nucleotide
sequence to a database of
protein sequences using the
FastA algorithm; both
strands of the nucleotide
query sequence are

FindPatterns

search a database for
sequences containing short
sequence patterns, such a
promoter sequences,
entered by the user
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Motifs

search a protein sequence
for known patterns defined
in PROSITE such as Src-
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homology domains,
nucleotide-binding motifs,
and many others

WordSearch

find sequences in a
database that share a large
number of in-frame
common words (very short
sub-sequences) with the
query sequence

PrettyBox

create a PostScript figure,
including box shading of
conserved regions, of a
previously created
alignment

Publish

create a plain text file, that
may be edited with a text
editor, from sequences

Segments

present the results of
WordSearch as alignments

SEQUENCE RETRIEVAL

PlasmidMap

draw a circular plasmid
map graphic, possibly
including restriction sites
and sequence features such
as open reading frames

Fetch

copy sequences from the
local GCG databases to
your directory

NetFetch

retrieve sequences from
NCBI databases for use in
GCG; may also be used to
retrieve the sequences
found with NetBLAST for
local use

LineUp

edit up to 30 sequences in a
multiple sequence
alignment; includes a
consensus

Figure

display a GCG graphic file
in an X Window previously
created with Setplot

EDITING AND PUBLICATION

Red

format text for a PostScript
printer

EVOLUTION

PAUPSearch

GCQG interface to the PAUP
molecular phylogeny
program

PAUPDisplay

display phylogenetic trees
created with PAUPSearch

SeqEd edit sequences and create
new sequences from scratch

SegLab graphical (X Windows)
interface to the GCG
software

Assemble join fragments of sequences
into one sequence file

Pretty display a previously created

multiple alignment and
create a consensus
sequence

Distances

calculate distances
(substitutions) between all
pairs of sequences in an
alignment
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GrowTree

create a phylogenetic tree
from the distance matrix
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calculated by Distances

Diverge estimate the number of
substitutions per site in a
set of aligned sequences

FRAGMENT ASSEMBLY

GelStart, GelEnter,
GelMerge, GelAssemble,
GelView,
GelDisasessemble

all part of the old method
for assembling sequencing
fragments in GCG;
SeqMerge is the preferred
method now.

from the PROSITE
dictionary
MEME search for motifs in a set of
unaligned sequences
Repeat search for direct repeats in

sequences

FindPatterns

search a sequence for
patterns defined by the
user; ambiguity characters
are allowed in the search

SegqMerge

the new and preferred
method for assembling

sequencing fragments in
GCG

GENE FINDING AND PATTERN RECOGNITION

Composition

calculate the composition
of a sequence, including di-
and tri-nucleotide
frequency for nucleotide
sequences

CodonFrequency

display codon usage

TestCode

plot the non-randomness of
the composition of every
third base in a potential
coding sequence

Correspond

compare codon frequencies
for usage tables calculated
with CodonFrequency

CodonPreference

plot third position GC bias
and match to a codon
frequency table of three
forward frames for a
potential coding sequence

Window

create a table of sequence
pattern frequencies for a
sliding window along a
nucleotide sequence

StatPlot

create a graph from the
output of Window

Frames

find open reading frames in
all six translations of a
nucleotide sequence

Terminator

search for RNA polymerase
terminators in a nucleotide
sequence

FitConsensus

find the best fit of a
consensus to an individual
sequence and output
indicators of possible
matches

Motifs

search for known sequence
motifs (patterns associated
with a particular function)

175

Consensus calculate a consensus
sequence for an alignment
of nucleotide sequences

Xnu replace tandem repeating

sequence characters with X
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in a nucleotide sequence

Seg

replace low complexity
regions of proteins with X
characters

FromTrace

convert ABI and SCF files
into GCG sequence format

IMPORTING/EXPORTING

FromFasta

convert a Fasta formatted
sequence file into one or
more GCG formatted
sequence files

Reformat

import a sequence into
GCQG using two adjacent
dots (..) as a signal to
separate annotation from
sequence

ToStaden

convert a GCG sequence
file to Staden format

ToPIR

convert GCG sequence
file(s) to PIR format

BreakUp

break a long GCG sequence
file into shorter pieces that
can be analyzed using GCG

TolG

convert GCG sequence
file(s) into IntelliGenetics
format

ChopUp

break a file containing long
lines into multiple lines of
50 characters or fewer

ToFastA

convert GCG sequence
file(s) to FastA format

FromStaden

convert a Staden formatted
sequence file into GCG
format

FromEMBL

convert an EMBL
formatted sequence file into
one or more GCG
formatted sequence files

GetSeq

read in a sequence from the
terminal and save in GCG
sequence format; the user
could, for example, type the
sequence in by hand

FromGenBank

convert a GenBank
formatted sequence file into
one or more GCG
formatted sequence files

Spew

send out the sequence only
from a GCG sequence
formatted file to the
terminal in plain ASCII text

MAPPING

FromPIR

convert a PIRformatted
sequence file into one or
more GCG formatted
sequence files

Map

calculate a restriction map
for a nucleotide sequence
and show translations in
any combination of the six
reading frames

FromIG

convert a IntelliGenetics
formatted sequence file into
GCG format

MapPlot

display restriction sites
graphically
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MapSort

perform a restriction
analysis and sort the
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resulting fragments by size

FingerPrint

predict the products of T1
ribonuclease digestion

motifs in a peptide
sequence

PeptideMap

like a restriction map but
for peptides, analysis is
performed for several
common chemical and
enzymatic cleavages

SPScan

scan a peptide for signal
peptides indicative of
classical peptide secretion
mechanisms

PlasmidMap

create a circular figure of a
nucleotide sequence with a
restriction analysis

PeptideSort

sort the fragments of a
peptide map, sorting by
weight, position, or HPLC
retention; also gives
information about
composition of the peptides

PeptideSort

sort the fragments of a
peptide map, sorting by
weight, position, or HPLC
retention; also gives
information about
composition of the peptides

Isoelectric

construct a figure showing
the charge of a peptide vs
pH

PRIMER SELECTION

Prime

design primers for PCR or
for sequencing

PeptideMap

like a restriction map but
for peptides, analysis is
performed for several
common chemical and
enzymatic cleavages

PROTEIN ANALYSIS

Motifs

search for sequence
patterns in user’s sequence
defined in the Prosite
database

PepPlot

construct a figure showing
several predictors of
secondary structure and
hydrophobicity for a
peptide sequence

ProfileScan

compare a peptide sequence
to a database of sequence
profiles to identify family
membership of the
unknown peptide

PeptideStructure

predict secondary structure
of a peptide as well as
antigenicity, flexibility,
hydrophobicity and surface
probability; requires
PlotStructure to create
graphical output

CoilScan

identify potential coiled-
coil regions in a peptide

HTHScan

predict helix-turn-helix

PlotStructure

graph the output of
PeptideStructure,
overlaying antigenicity,
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flexibility, hydrophobicity
or surface probability over
the secondary structure
predictions

TRANSLATION

Translate

translate a nucleotide
sequence

Moment

calculate the hydrophobic
moment of a peptide,
assuming a helical
conformation

HelicalWheel

view a plot of a peptide
sequence looking down the
barrel of an alpha-helix,
indicating hydrophobic and
hydrophilic amino acids;
useful for identifying
potential amphiphilic
helices

BackTranslate

backtranslate a peptide
sequence into possible
nucleotide sequences with
options to predict the most
probable sequence or the
most ambiguous sequence

Map

performs a restriction
analysis on a nucleotide
sequence but also will
translate in all six reading
frames

Xnu

replace tandem repeating
sequence characters with X
in a nucleotide sequence

Seg

replace low complexity
regions of proteins with X
characters

ExtractPeptide

will take a translated in
sequence in Map output
and convert it to a GCG
peptide sequence file for
further analysis

Pepdata

translate a DNA sequence
in all six reading frames

DNA/RNA SECONDARY STRUCTURE

Mfold

use method of Zuker to
predict secondary structure
of RNA or DNA

Reverse

reverse and potentially also
complement a nucleotide
sequence

PlotFold

plot the results of an Mfold
calculation

Dataset

create a GCG library,
accessible from the
Database Browser, from a
set of sequences

StemLoop

identify inverted repeats in
a sequence that potentially
form stem-loop structures

SEQUENCE UTILITIES

DotPlot

graph the output of
StemLoop

Reverse

reverse and potentially also
complement a nucleotide
sequence
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Shuffle

randomize a sequence
while preserving its
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composition

PRINTING/PLOTTING UTILITIES

Simplify

reduce the alphabet of a
sequence, for example
representing all hydrophilic
amino acids with one letter

LPrint

print text files to a
PostScript printer

Comptable

construct a scoring table
(distance matrix) for a
reduced alphabet sequence
using the output from
Simplify

Corrupt

introduce random deletions,
insertions and substitutions
to a nucleotide sequence

ListFile

prints a text file to a printer
connected to the users
computer rather than a
printer connected to the
Unix server; works only
with ssh connections and
text files rather than
graphics (figure) files

Xnu

replace tandem repeating
sequence characters with X
in a nucleotide sequence

SetPlot

choose a graphical output
device including printers, X
Windows sessions or
PostScript format file

Seg

replace low complexity
regions of proteins with X
characters

Figure

draw a graphics (figure) file
to the current output device,
previously selected with
SetPlot

Sample

extract random fragments
from sequence(s)

DATABASE UTILITIES

PlotTest

create a test pattern to
verify the integrity of your
graphics device

DataSet

create a GCQ library,
accessible from the
Database Browser, from a
set of sequences

FILE UTILITIES

Chopup

break a file containing long
lines into multiple lines of
50 characters or fewer

GCGtoBLAST

create a BLAST searchable
dataset from a collection of
GCQG format sequences
(NOT from a library
created with DataSet)

Sample

extract random fragments
from sequence(s)
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Replace substitute characters in a
sequence file

CompressText remove extra spaces from a
sequence file

OneCase make all characters of a
sequence file either UPPER
case or lower case

ShiftOver shift the lines of text in a
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sequence file to the left (-)
or to the right (+)

Detab

replace tabs in a sequence
file with spaces

MISCELLANEOUS UTILITIES

SetKeys

redefine keys on your
keyboard for ease of use in
SeqEd, LineUp, etc.

Reformat

import a sequence into
GCQG using two adjacent
dots (..) as a signal to
separate annotation from
sequence

Red

format text for a PostScript
printer

Name

edit the logical names used
by GCG to identify sets of
sequences

Symbol

edit the symbols used by
GCG to control operation
of the programs
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Appendix C

Vector NT1 Suite Functions,
What to Do, and How to
Proceed

Vector NTI module

To open Molecule Display window, click the Windows
start menu, choose Programs > Invitrogen > Vector
NTI Advance 10 > Vector NTI.

With the Molecule Display window opened, follow the
steps described in the following table for each specific
function to doing the analysis. Note some analyses may
need more steps to complete.

Function What to do How to proceed
Analysis e Molecular In the Text Pane,
results weight, molar | click on the
(Protein) extinction 'Analysis' folder
coefficient,
isoelectric
point, etc
Back e Obtaina DNA | 1. Highlighta
translation sequence protein molecule
(Protein to from a protein region
DNA) sequence 2. Choose
Analyses > Back

186




Translation.

3. Click OK in the
Sequence Data
dialog box.

4. Choose
Translation
Table, and the
degerate level
appropriate in
the seq-BT
dialog box.

5. Use Camera

menu to save the

DNA sequence
to a file or
clipboard
Molecule Creates new On the menu bar,
Cloning molecules choose Cloning >
(DNA/RNA) from Using
fragments of | Construct/Design
other procedure
molecules (DNA/RNA) ... or
Uses built-in | Gateway Cloning or
biological Add Fragment to
knowledge to | Goal List ...
design the
recombinant
process.
Create a
Gateway
clone
Mutagenesis Search for Select the whole
(DNA/RNA) silent molecule or a region

mutations in
direct strand

On the menu bar,
choose Analyses >

or Mutagenesis >
complimentar | Direct Strand or
y strand Complimentary
Strand
Motif search Add new On the menu bar,
(DNA, RNA motifs choose Analysis >
and protein) Use Oligos Motifs
database
Search for
DNA/RNA
motifs
Search for
Protein motifs
Oligo Oligo On the menu bar,
analysis Thermodyna | choose Analyses >
(DNA/RNA) mic Properties | Oligo Analyses >
Oligo Thermodynamic
Duplexes, Properties ... or
palindromes, OllgO DiplCXGS
repeats,
dimers,
hairpin loops
Open reading Search ORFs | On the menu bar,
frame select Analyses >
(ORF) Orfs
Restriction Restriction To initiate RFLP
analyses sites analysis:
Restriction 1. On the menu
fragment bar, choose
RFLP Analyses >
Find non- Restriction
cutting Analyses >
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restriction
enzyme
Restriction
report

RFLP, opening
the Select
Molecules and
Enzymes for
RFLP Analysis
dialog box.
Select a
Database subset
and highlight
two molecules
that you want to
analyze in the
Source
Molecules
section; select an
Enzyme subset
and highlight an
enzyme in the
Source Enzymes
section.

. Press the

Calculate button
to initiate RFLP
analysis.

Multiplex method,

PCR depending on the
Alignment type of PCR
PCR analysis
Sequence

primer

Hybridization

probes

PCR analysis
(DNA/RNA)

Find PCR
primers
Amplify
Selection
Amplify
Features
Long PCR
PCR Using
Existing
Oligos

. In the Sequence

Pane or Graphic
Pane, sclect the
whole molecule
or a region

On the menu
bar, Choose
Analyses >
Primer Design >
PCR
amplification

189

Translation
(DNA/RNA
to Protein)

Translation of
a multi-
component
CDS
Translation
CDS with
splicing into
new protein
Translation of
feature into
new protein
Translation in
the Sequence
Pane
Translating
into a New
Protein
Molecule

To create a new

molecule by splicing

the intron/exon
feature:
1. Open the

molecule with the

intron/exon
feature in a
Molecule

Viewing window.

2. Select the
intron/exon
feature in the
Graphics Pane.

3. Choose File >
Create New

Sequence > Using

Splicing

(DNA/RNA/Prote
in) from the drop-

down menu,
opening the
Create New
Molecule(s) by
Splicing dialog
box.

4. In the Source
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section of the
Create New
Molecule(s) by
Splicing dialog
box, enter the
appropriate
information, click
Proceed.

buttons to
stimulate the gel
run progression.

Virtual gel

1.

Restriction
analysis

2. RFLP

To create a gel,
choose Gel >
Create New,
choose
Electrophoresis
Profile, click OK
To create a gel
sample, choose
Gel > Create,
select a molecule
and enzymes,
click Add to Gel,
click close

. To create a gel

marker, in the
Gel Viewer
window, choose
Edit > New >
Add Marker
Lane, choose a
marker, and
click OK

To Run the gel,
click within the
Gel pane to
activate it, use
the Animate

Web analyses
(DNA/RNA
and protein)

. Analyze 3D

structure
Compare with
other
molecules
Search for
specific
features
Perform gene
prediction
Protein
feature search
Primer search

On the menu bar,
select Analyses >
Web Analyses > 3D
Structures or others
depending on the
analysis you want to
perform
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AlignX module

To open AlignX module, click the Windows start menu,
choose Programs > Invitrogen > Vector NT1 Advance

10 > AlignX.
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similarity and
sequence
complexity
Sequence
identity table
Dot matrix
plot
Alignment
PCR

the menu bar,
choose Align >
AlignX — Align
Selected
Molecules

. With AlignX

window

opened,
highlight the
molecules again
in Text Pane; on
the menu bar,
choose Align >
Align Selected
Sequences

ContigExpress

To open ContigExpress module, click the Windows start
menu, choose Programs > Invitrogen > Vector NTI
Advance 10 > ContigExpress.

Sequence
assembly

Sequence
assembly
View and edit
the
Chromatogra
ms

Fragment
trimming

. With

ContigExpress
Project Explorer
opened, go to
the Project
menu and select
Add Fragments
>, select your
fragment file
type from the
submenu list.

Localized e Locate, To perform AlignX
sequence analyze, and | Blocks:
(called block) edit blocks 1. With Vector
alignment among NTI Explorer
(Protein) multiple opened, in the
protein Molecule Pane,
sequences highlight the
molecules in
Text Pane, on
the menu bar,
choose Align >
AlignX Blocks
— Align
Selected
Molecules
2. With AlignX
Blocks window
opened,
highlight the
molecules again
in Text Pane; on
the menu bar,
choose Blocks
> Search for
blocks
Sequence e Multiple To perform
alignment alignments for | AlignX:
(DNA/RNA DNA and 1. With Vector
and Protein) protein NTI Explorer
sequences opened, in the
e Phylogentic Molecule Pane,
Tree highlight the
e Plots of molecules, on
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Select the
fragments in the
ContigExpress
Project
Explorer, on the
menu bar,
choose
Assemble >
Assemble
Selected
Fragments.

2. Toviewa
particular
fragment,
double-click on
it in the Project
Explorer list.

3. Totrima
fragment,
highlight it in
the Explorer, on
the menu bar,
choose Edit >
Trim Selected
Fragment ...

analysis
(DNA/RNA
and protein)

GC content, nucleic
acid distribution,
etc

Over 50 protein
analyses: amino
acid composition,
antigenicity,
hydropathicity,
hydorphobicity, etc
ProSite, PFAM,
BLOCKS search
Proteolytic
cleavage analysis

BioAnnotator
window opened, on
the menu bar, select
Analyses >
BioAnnotator >
Analyze Selected
Molecule

GenomBench

To open GenomBench module, click the Windows start
menu, choose Programs > Invitrogen > Vector NTI
Advance 10 > GenomBench.

BioAnnotator

To open BioAnnotator module, click the Windows start
menu, choose Programs > Invitrogen > Vector NTI
Advance 10 > BioAnnotator.

Annotation

9 DNA analyses:

With the
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Genomics
project

Retrieve a To view a
chromosome chromosome from a
from DAS server:
compatible 1. Choose File >
DAS servers Open Sequence
Align and select the
transcripts with DAS tab

a genomic 2. Select UCSC
sequence DAS Server in
Query UCSC the dropdown
and menu

ENSEMBLE 3.

Configure a
DAS server

From the Source
field, select Apr.
2005 at UCSC
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4. Highlight 2 in the

Name field then
click OK

Vector NTI Database Explorer

To open Vector NTI Explorer module, click the Windows
start menu, choose Programs > Invitrogen > Vector
NTI Advance 10 > Vector NTI Explorer.

Data Object — To create a new
management create, edit, molecule in either of
delete the following five
Subset — ways:
create, dismiss | 1. Import molecules
Import and 2. Creating new
export data molecules from
Formatting scratch '
references 3. Translation of
Contact new protein
information mOIGCUICS
management 4. Construction of
User field new DNA/RNA
management molecules
5. Design of new
DNA/RNA
molecules
Other functions
3D e Visualize and Choose the
Molecule manipulate 3- Windows start

Viewer dimensional menu > Programs >
molecule structure | Invitrogen > Vector
Align protein NTI9>3D
chains, calculate Molecule Viewer
protein surfaces
PDB and M3D
format

Analysis DNA/RNA — Choose the

monitor Spidey, Sim4 Windows start
Proteins — Blocks, | menu > Programs >
Cleavage, Pfam, Invitrogen > Vector
Prosite NTI 9 > Analysis

monitor

BLAST Perform BLAST To perform a

Search/ searches against BLAST search:

BLAST GenBank 1. Opena

Viewer databases on the molecule in the
NCBI server Molecule
Display BLAST Viewer
results in five-pane | 2. Choose a region
format 3. Choose Tools >
Batch download of BLAST Search
hits 4. Check Selection
Annotate the query Only and click
molecule OK
Ultimate ORF 5. Check NCBI
BLAST BLAST

SERVER and
click OK
Citation View a citation Choose the
viewer Copy citations Windows start

generate

menu > Programs >
Invitrogen > Vector
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bibliographics NTI 9 > Citation
viewer
PubMed/ | e Launch and Choose the
Entrez retrieve citations Windows start
Search and molecules menu > Programs >
Invitrogen > Vector
NTI 9 > PubMed-
Entrez search
Tool e create anew web | From the Windows
Manager link Start button, choose
e adding a New tool | Programs >
e create a mew tool | Invitrogen > Vector
to connect Vector | NTI Advance 9 >
NTI to local or Utilities > Tools
remote programs Manager
Utilities e GCG Converter From the Windows
e Matrix Editor Start button, choose
e Tool Manager Programs >
e Back Translation | Invitrogen > Vector
e Configurator of NTI Advance 9 >
LabShare Uplink | Utilities >
e Database
Migration Utility
e Oligo import
GCG e Convert sequence | Choose the
Converter in GCG file Windows start
formats menu > Programs >
Invitrogen > Vector
NTI 9 > Utilities >
GCG Converter
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Appendix D
Installing SSH

The ssh program allows you to connect to a remote Unix
computer such as gsaf.unmec.edu or biocomp2.unl.edu. If
you currently use a telnet program to connect to gsaf,
there are several reasons to switch from telnet to ssh. First
is legislation. HIPAA requires that use of insecure
programs such as telnet be limited wherever possible. ssh
also has several benefits such as easier file transfer
between gsaf and your desktop as well as allowing
printing from gsaf to your local printer.

Instructions below pertain to Windows users. The
Macintosh version of ssh can be found at
http://macssh.com/. Please note that the Macintosh
version of the secure file transfer program (MacSFTP)
must be downloaded separately from secure shell
(MacSSH). The instructions assume that you have a copy
of the INBRE CD from the UNMC Genetic Sequence
Analysis Facility. If you do not, you may download
SSHSecureShellClient-3.2.9.exe from
http://www.ssh.com/.

1. Double-click SSHSecureShellClient-3.2.9.exe to install
the program on your computer.

2. Start the SSH Secure Shell Client. You will need to
change a few configurations. Select the "Settings..."
option under the Edit menu. Click on Tunneling and
check the box that says "Tunnel X11 connections" as
shown in the figure below.
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settings x|
B Profile Settings = Tunne"ng

=8 Cannection
; - Cipher List Configure secure outgoing tunnels that are initiated from the local computer
Authentication to the zerver. Communication will be secured between the local computer
and the server, but inzecure beyond the server.

The zettings will take effect upon next login.

Colars

Keyboard

i - Tunneling

[=1- File Transfer

.. Remate Favarites
=8 Glabal Settings Narne | ListenPort | DestHost | DestPort | Allow
Bl Appearance localhost Ve
. Fart

- Colors

- Messages

1~ User Authentication
- Keys

Outgaing | Incarming I

- Certificates 4| | »
- 55H Accession —I
- PECS #11 -
‘... Canfiguration Add... Edit... | Remove |
=1~ Server Authentication )
- Host Keys 1= 11 tunkeling

- CA, Certificates Enable secure tunneling for 11 graphic connections. An X server
. LDAP Servers has to be alzo running in passive mode on the local computer.

(=] File Transter .

5 v

- - Advanced LI ¥ Tunnel %11 connections

E o Capee] Wk

3. With the SSH Client open, press either the Space bar or
Enter key to connect to gsaf. For Host Name, please type
gsaf.unmc.edu. The User Name is your gsaf login. Don't
worry about the port number or authentication method.
The default values are fine.

4. The first time you log into gsaf using ssh, you will
receive a message like that shown in the figure below.
Click the "Yes" button and you will be connected to gsaf.
You won't see this warning message again.
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Host Identification x|

| ou are connecting ko the host “gsaf* for the first time.

e/ The hozt has provided pou itz identification, a host public key.
\ The fingerprint of the hozt public key iz

"wudad-rizec-namog-zapyl-zuzub-deret-zopur-cozed-fegag-bykyl-vaxux

You can save the host key to the local database by clicking Yes.
ou can continue without saving the host key by clicking Mo.
“'ou zan alzo cancel the connection by clicking Cancel.

Do you want ko zave the new hogt key to the local databaze?

res Mo Cancel Help

File Transfer:

One of the benefits of the SSH program is
improved file transfer between gsaf and your desktop.
Rather than opening a separate FTP (file transfer
protocol) session, an SSH Secure File Transfer window
opens when you start SSH. If you have already closed this

window, you may re-open it by clicking the = button in
the ssh toolbar. If you open a folder on your desktop, you
can transfer a file (or an entire folder) to the remote
machine (gsaf) by dragging between windows.

For example, I could click and drag any file on my
computer to the window titled "Remote Name" shown in
the figure below. This will copy the file to my home
directory on gsaf.
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: 2:gsaf - default - SSH Secure File Tra 10l =|

File Edit Yiew Operation Window Help |

H ek s e s an v e

& Quick Connect (] Prafiles |

%lﬂ'ﬁhﬁ‘x“ '”Add| o ':’_a||ﬁi)(||ers,l’ehaas V”Add|
Local Mame £ | Size | Tvpe Remate Mame ) V| Size | Typeﬂ
My Documents System__| Faold
@,My Computer Syskem C11z-0ct-z001 Folde
My Metwork Places Syskem Ga alpha Folde
fﬂgNorton Protected Recycle Bin Syskem Ga apache_1.3.27 Folde
@ Internet Explorer Syskem Zbin Folde
(O] Microsoft Outlook Syskem ClenF Folde
@Norton Utilities Inteqgratar 698 Shorko [Cdostanley Folde
B crantk & EEE Chrwke r'Timu ol
| | » 1 | »

Transfer | Queue |

V| Source File | Source Directory | Destination Directory | Size | Status | Speed | Time |
s — |

Connected to gsaf - fusr fusersfehaas |SSH2 - aes128-che - hmac-mds - none |6? items {595,0 ME) l_ @ I_A
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