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Chapter 1 General Introduction

The GenBank project at Los Alamos is funded through an interagency agreement with
the National Center for Biotechnology Information at the National Library of Medicine
to collect nucleotide sequence submissions from the biological research community.
This work includes the processing of data received in several different forms (e.g.,
Authorin submissions, submission forms, and direct database access) as well as
maintenance and quality control on those submissions. This manual explains the
procedures involved in that work for both Los Alamos GenBank staff and off-site users.

The GenBank database stores annotated DNA sequences. This manual contains the
procedures for depositing these sequences into the database. There are two ways to do
this. Either the sequence arrives al GenBank as a submission and is entered by the
database staff or the sequence is directly entered by an off-site user. The Annotator’s
WorkBench (AWB), which is a d~!tabase browsing and editing tool, is used in both
cases.

This manual is for GenBank staff wd off-site users of the GenBank database at the Los
Alamos National Laboratory. It contains an introduction and tutorials for AWB, as well
as procedures for entering scquenccs either as submissions or as data directly deposited
by an off-site user. Instructions for all of these arc found in Chapters 2 through 4. The
introduction to AWB is in Chapwr 2. Instructions for submission handling am in
Chapter 3. Instructions for entering sequence information are in Chapter 4. Off-site
users should look at section 4.3 for instructions on entering a sequence.

In addition, the manual describes various in-house curatorial tasks tha[ are part of
maintaining the database, as well as the procedures and conventions for annotating
sequences. The procedures for annotation and review are in Chapters 5 and 6. The
description of in-house curator’s tisks is in Chapter 7. The sections of Appendix A
describe Annotation conventions.

OPEN LOOKm AWB 1-1



General Introduction

1

There are two reference chapters, which contain specific descriptions of AWB and other
utility programs. The AWB Reference (Appendix B) contains a complete list of all the
forms, fields, and commands in AWB. The UtiIities Reference (Appendix C) contains
descriptions of other (non-AWB) software utilities used by database staff.

1-2 Gen Bank



Submissions to GenBank

Submissions are made with
the GenBank Submission
form or the Authorin

................................... .....................................
E-mail

E-mail submissions
go to gb-sub. (3.1)

(All submission files
are placed on one
GenBank computer. >......... ................................

Automa~c ““””””””””M&u$””””””””””””””
transferal ansferral

\ /

(
Authorin submissions

)(

Reference information
arc read into the database is entered by GenBank
automatically with the dataflow staff. Accession
Auirtsub program. (4.2) )numbers are assigned. (4.3

I w I

m?’rl...........................................................”....“..<.<..... ..............................

I [~-g.........................................................................
f are reviewed bv )

Direct data entry
an off-site user

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

by

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

Chapter 3

‘Off-site users logon to
GenBank computer and
use AWB to enter their
sequence(s). (4.1)

Chapter 4

P
.........................................................................................................

Annotation information Chapter 5
is entered with AWB by
the off-sile user.

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

Chapter 6

Chapter 7

GenBank anno-mtors.
......... ..............................................................................................................

The data is maintained

Off-site users maintain

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

Figure 1-1 The two paths by which data enters GenBank. (Chapters 1 and 2 are
introductory; the appendices, especially A and B, are referred to throughout.)
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General Introduction

1.1 How to Use This Manual

Off-site users:

GenBank staff

This manual is designed to be useful to a variety of people, both in-house and off-site.
Users of the manual with differing needs will find only certain chapters and sections
useful.

A paragraph like this at the beginning of each chapter will describe it, and rhe paragraph
may be followed by a bulleted list that explains which sections are most useful. Here is
a general list of the sections most useful to off-site users entering a sequence in
GenBanlc

● Chapter 1 and Chapter 2 contain introductory information nccessaxy to get started
with AWB.

“ Sections 4.1 and 4.4 contain instructions for entering a sequence.

● Chapter 5 contains instructions for entering the annotation information that
accompanies the sequence.

● Appendix A describes annotation conventions.

● Appendix B is a reference chapter describing all AWB commands, forms, and fields.

A paragraph like this at the beginning of each chapter will describe it, and the paragraph
may be followed by a bukted list that explains which sxtions are most useful. Here is
a general list of the most useful sections for GenBank staff.
For GenBank dataflow statl

●

✎

✎

✎

✎

●

Chapter 1 and Chapter 2 contain int.roductoxy information necessary to get started
with AWB.

Chapter 3 contains instructions for processing all submissions.

Sections 4.2, 4.3, 4.4, and 4.5 contain instructions for entering and updating
sequence data submitted to GenBank.

Appendix A describes annotation conventions.

Appendix B is a reference chapter describing all AWB commands, forms, and fields.

Appendix C is a reference chapter that contains descriptions of the non-AWB utility
programs used to find information and accomplish common tasks.

For GenBank annotator~

.

.

.

.

●

✎

9

Chapter 1 and Chapter 2 contain introductory information necessary to get started
with AWB.

Chapter 5 contains instructions annotating a submission. (GenBank Submission
form)

Chapter 6 contains instructions for reviewing AuthoM submissions.

Appendix A describes annotation conventions.

Chapter 7 contains information on in-house curators’ tasks.

Appendix B is a reference chapter describing all AWB commands, forms, and fields.

Appendix C is a reference chapter that contains descriptions of the non-AWB utitity
programs used to find information and accomplish common tasks.

1-4 Gen Bank
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Conventions

1.2 Conventions

.

.

.

9

.

.

.

.

.

Bold face is used for the tutorial steps and for the first time that a special term is
used.

Courier is for SPCCKICkeystrokes that you should type. For example, a typical
instruction line will say, “Tyqx awb3 and press Return.”

Italics we used in the AWB reference chapter for terms being defined. Italics are also
used to indicate text you must replace. For example, “Type f i 1 ename hup.”

Paragraphs that contain special notes are also in halics.

Return refers to the carriage return on the keyboard.

Tab refers to the key labelled Tab on the keyboard.

Backspace refers to the key labclled Backspace or Back Space on the keyboard.

Esc refers to the key labelled Esc or Escape on the keyboard.

The names of fields, forms, entities, commands, menus, and tables will be
capitalized. For example, “Submission” refers to the Submission entity or the
Submission form; whereas “submission” refers to a submission of data to GenBank.

Some instructions involve a pointing device. This device is assumed 10 be a three-
button mouse. Since mouse functions can be customized, the mouse buttons are
referred to by function rather than by location. Here arc the functions in terms of the
default location on the mouse.

The default location of SELECT is the left mouse button.

The default location of ADJUST is the middle mouse button.

The default location of MENU is the right mouse button.

A typical instruction involving the mouse is “click SELECT on the Find buuon.”
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I

1.3 The Arrangement of the lhtorials
I

The tutorial sections are designed for repeated use. That is, you may be following the
instructions several times. As you become familiar with the procedures, the derailed
instructions may seem obvious. TO allow for this, the tutorials are arranged with major 1

steps of a general nature that axe then broken down into action steps that explain the
details. There may be elaboration following either type of step.

N
The instructions follow the sample arrangement below:

5. Major steps are numbered and in bold face (as in this example). Major steps
contain instructions such as, “Fill in the Person Form?’ i

Sometimes there are unmarkedparagraphs (such as this one) below a numbeted
step that containelaborationof the step.

o Paragraphs marked by an open square (such as this one) contain specific I

actions that need to be taken and that may include keystrokes or mouse
instructions. An example is “Double click on the summary to follow the link.”

Below the action steps may be unmarked paragraphs (such as this one) rhat 1
state the result to expcc~ For example, “An entity list appears.” These
paragraphs may also contain elaboration of the action sreps.

I
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The Priority System

1.4 The Priority System

The priority system is designed to ensure that the annotation staff is on track with
respect to a lo-day turn around on submissions—from arrival at GenBank to
distribution.

The priority I tasks are done first, but that does not imply that they are the most
important. In fact, the latter priorities are of greater importance to the database as a
whole. Priorities I and II focus on individual submissions and the effort to ensure
accurate entry into the database of its many aspx~ sequences, features, references, etc.
Priorities III and IV on the other hand, focus on a particular atlribute in the database
(e.g., Person names) and look at that attribute throughout the database in an effort to
maintain database-wide accuracy.

PRIORITY I: AnnokztionlRevie w of Submissions

All submissions that are coming out of dataflow for release are queued for annotation
and placed in the annotation drawer. On each day 107o of the total number of
submissions are withdrawn and placed out for annotation in the priority I basket.
Submissions are selected one at a time from the basket. The goals for this priority are
met when the priority I basket is empty.

PRIORITY II: Database UpdatelError Correction

This consists of the following tasks: handling author-supplied corrections and updates,
and problem distributions. These will be culled from the current update queues and
placed in the priority II basket to be handled by annotators on the next day.

PRIORITY III: Software Error List3, Community-Supplied Error
Corrections, and Entry Corrections

WhereasPriorities I and II consist of discrete units of work (papers), the tasks in this
area are broader in scope and in the main consist of Iists of corrections or additions, for
example, a list of duplicate keywords that need to be combined or a list of feature
boundaries that are incorrect.

PRIORITY IV: Annotation Curatwn Tasks

Specific annotators act as designated curators for assigned areas of the database,
working primarily to monitor, review, and ensure consistency of new data added in their
assigned domain, yet also using their speciality to improve their chosen area of the
database through retroactive curation.

The primary difference between tasks in 111and IV is that the tasks in HI represent
“enhancements” (corrections, additions, updates) that we know, or have ken told about,
while tasks in the Priority IV represent improvements that we actively seek OULTasks
being set include those discussed in Chapter 7.

User Manual 1-7



General Introduction

1-8 Gen Bank

I

I

I
I

1

1



I
I

3/15/93

Chapter2 Introduction to the
Annotator’s WorkBench

Off-site users: Read all of this chapter for introductory information about the Annotator’s WorkBench
(AWB).

“ Section 2.1 discusses the structure of the database and describes the AWB interface.

“ Section 2.2 is a tutorial in which you enter your name in the database.

● Section 2.3 describes a typical route through the forms.

GenBank sta~ This chapter contains introductory information about the Annotator’s WorkBench
(AWB). Read all of this chapter if you are new to GenBank.

● Section 2.1 discusses the structure of the database and describes the AWB interface.

. Section 2.2 is a tutorial in which you enter your name in the &tabase.

“ Section 2.3 describes a typical route through the forms.

OPEN LOOKm AWB 2-1



Introduction to the Annotator’s WorkBench

2.1 The Structure of the Database and AWB

The GenBank &tabase is maintained as a relational database, providing access to
information while avoiding redundancy. It contains nucled.ide sequences and other data
associated with the sequences. &ssociated data includes information about the scientists
who are submitting (or directly entering) the sequences, the biological features of the
sequence, the source of the sequence, the journal in which the sequence information will
be pubfished, etc.

Entities

Primarydataitems are called entities. An entity is a distinguishable, cohesive collection
of data that models a real world object (i.e., Sequence, Person, Feature, etc.). For
example, each Person entity has attributes: First name, Last name, Address, Phone
numkx, etc. These attributes help define the particular Person entity.

Another example of an entity is a Feature. Every Feature entity contains information
about a biological feature of a nuclatide sequence. Attributes of a Feature entity
include the type of Feature, called a Feature Key (e.g., a coding sequence, poly-A
signal, CAAT box, etc.), the span of the Feature (e.g., base pairs #102 to #253), any
product for which the Feature codes, and any special comments or qualifiers that further
explain the Feature. And, as with all entities, each Feature entity has an ID number that
distinguishes it from all other Feature entities.

Entities are related to each other. In AWB, these relations, or connections, are called
links. When an Address entity is connected to a Person entity, we say the Address is
“linked”to the Person.

ID Numbers

To ensure individual uniqueness within an entity set, each entity is given an ID number,
which appears, centered, just below the History window. The number uniquely
identifies the entity from all other entities of the same type. For example, the Paper
entity displayed in Figure 2-1 has rhe ID number 153708. That number (called the
Reference ID or rf_id) distinguishes that particular Paper from all other Papers in the
database.

The ID number for each Sequence in the database is called its accession number. The
first character of an accession number is always a letter. Thus, it is easy to distinguish it
from other (all numeric) IDs. An accession number is assigned automatically, by
software, when anew Sequence entity is created.

2-2 Gen Bank
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The Structure of the Database and AWB

Commandmenus

Historywindow

Entity name and ID I

I
Special command
buttons and menus

I
2.1.1

@iEz)@E)@K3cEEEi)
IR

I ..-----------------------—-- 11=1

Papec [1 S37091 Planta ??, ??-?? (1 993)

r 10

* CURRENT ENTITV — PAPER # 153706

Publication:
Volume:

Title:

Pub Status:

Has Seauenca:

Hold dat~

CIt address:

Submission:

Authors:

status:

Comments:

Planta

Issue: Pages: Yew 1993——
Cloning and developmental expression of sucrose phosphate synthasa u
from spinac~

IR

~:
Published In Press Submitted for Dubllcation In Preparation Untwbllshed

~=[ ‘Is Hem ‘-]

Jan 11900 12:OOAM

Klein, Robert Oct 141992 1019AM Authcrln E-mail

-! ‘ntrie’m!
~+1 ~n

OATA dlstdbuted, [personl, Ott 261992 7:31 P M

~

.

DATA sent to submitter, March, Michelle ].. Ott 261992 9S4AM

DATA set fcr release, March. Michelle J., Ott 261992 9:51AM
.

~!=!

=! ,
Respond to Authcr v Acknowledge v En&y Tem Plate (-) (~) (~)

fExlt Fcfm v>

I
\- 4

genbank

Figure 2-1 The Papx form.

Browsing and Editing Entities with AWB

AWB is a tool for browsing and editing entities in GenBank. It can create new entities,
edit existing entities, and create links between entities.

Each type of entity in the database corresponds to a form in AWB.A form is a template
on which to display the attributes of a particular entity. The attributes appear in the
fields of rhe form.

Figure 2-1 shows a Paper entity displayed in the Paper form. It contains information
about the journal article (or book, or thesis, etc.) in which the sequence is referenced.
The ID number of the entity appears on the CURRENT ENTITY line.

There are several different types of fields in AWB, and the Paper form illustrates most
of them.
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Introduction to the Annotator’s WorkBench

Single Link Fields
“1

?ubli~tlon: Planta .

Single Link field allows one entity of a specific type to be linked to iL In the Paper form,
Publication is a single link field. Only one Publication maybe linked to a Paper entity.
Once it is linked in, that particular Publication appears whenever that Paper entity is
displayed. The abbreviation for the Publication appears in tie field. (In this example, the
abbreviation is the same as the fulI name of the journal.) Click SELECT on an entity to
select it (a box surrounds it), and a double click follows fhe link to a different form and
entity.

Multiple Link Fiekls

‘“’’’””-

In the Paper form, the Authors, Entries, Status, Comments, and Reference fields are all
multiple link fields. This means that any number of links maybe made. The summaries
appear in the scrolling window. (A summary is an abbreviated description. In this case
the name of the Person is the summary.) Use the scroll baron the right to move through
the lis~ CIick SELECT on an entity to select it (a box surrounds it), and a double click
follows the link to a different form and entity.

Check Boxes Authon ti Cwrespondlnq

The fields that contain check boxes describe condh.ions. To show the condition is true
click SELECT in the box and a check mark appears. In a Person form (there are no
check boxes in Figure 2- 1) there is a check box to identify the Person as a cornqonding
author. (Double click on any name in the Authors fieldof the Paper form to bring up a
Person entity.)

Exclusive Seltings HaaSequenca:
IzIIIlz

Some fields contain a variety of options from which only one may be chosen. These
appear as boxes placed side-by-side with the option written in each box. To choose a
setting, click SELECT once on it. The border then darkens to indicate that the option
has been chosen. In Figure 2-1 the Pub Status, Has Sequence, and Is Here fields are all
exclusive settings. When you choose a setting, the border becomes bold.

Abbreviated Menu Buttons Medium ~ Authwln E-mall

The fields that have menu buttons function Likeexclusive settings; only one option may
be chosen. They appear as buttons because there are too many options on the form to
display. Press MENU to seethe menu items. Drag with the mouse to choose an item. As
you drag the highlight will move from one item to anotheq when the item you want is
highlighted, release the mouse button. mere are no menu buttons in Figure 2-1. The
example above is taken from the Submission form.)

2-4 Gen Bank



The Structure of the Database and AWB

Volume: ~ Issue: Pages: - Yew 1993—.

Text Fields Titla cloninganddevelormmtalexpressionof sucrose phosphate synthase o
from spinach Ill●v

~=
Text fields have two distinct appearances a line after the field name for small amounts
of tex~ or a pane with a scroll bar for larger amounts of text (e.g., the text of a
submission). Click SELECT once on the line or in the pane, and an insertion point (a
small dark triangle) appears at the place where you may begin editing text. If the field is
blank, the insertion point appears at the beginning of a line or the top left comer of a
pane.

2.1.2 Moving through the Database with AWB

As we have previously said, entities are connected by links. Following a link moves you
to another entity (and another form with the ID of the entity centered, below the history
window). For example, the Sequence form will have Source and Feature fields. If
entities are linked to these fields, the user may expand one of the fields to either a
Source or Feature form.

When information is entered with AWB, the various forms are filled out, and links are
created between the entities. (This may be done manually or through programs, like
Auinsub, that automatically enter the information.) Once the links are created, you may
use AWB to follow the links from one entity to another.

The History Window

The path through the database is displayed in the History window. The History window
is located near the top of each form, beneath the command buttons. As you move
through the database, a summary of rhe traversed entities appears in a scrolling list. A
summary of the current entity is the last item on the list.

The first entity listed below a dashed line is the root. As links are followed from the
root, the summaries of the entities are listed below it in the History window. A new root
is created whenever an entity is called up that is not linked to the current entity. A new
dashed line separates the new root from the previous entities. In other words, entities
separated by a-dashed line are not linked to each other.

@E3@z@@E9 @E@
PaPec [102428] Mol. Biol. (Mosld 21, 1297-?? (????)

IT-----------------------------
Papec [151224] [Publlcationl ??, ??-?? (1992)

En&w RATLYMTNF, ROD, Lo0981

i

A

Sequence LO09E11 (7105 hp.) .

1
CURRENT ENTITV — SEQUENCE # 100981

. . -------
~_..””—---..

. . ...+
Definition: 4 e, complete cds, tumcf ne~~

JIMta.WJ-------

Figure 2-2 The scrolling pane near the top of the form is the History window. It
displays she path taken to reach the current entity.

User Manual 2-5



Introduction to the Annotator’s WorkBench

In Figure 2-2, the two papers (102428 and 151224) are not linked to each other. A
dashed line separates them. The second Paper (151224) is the root of the list below it.
From rhe Paper a link was followed to an Entry and then to the Sequence entity
displayed. The user may follow the links to the Features or create new links to Features,
Squence Elements, Comments, or References; or a new root maybe created.

2.1.3 Issuing Commands

The menu buttons at the top and bottom of the display are used to issue commands. A
full description of the commands maybe found in “The Commands” on page B-2 of the
3.0 Reference chapter. To issue a command, click MENU and hold. Dmg to highlight
the desired menu or submenu item.

Whena menubuttoncontains dark letters, it is active and may be used. When the letters
are gray, the button is inactive and cannot be used. In the same way, an item on a menu
can only be selectedif it is active; inactiveitemsappeargray.

Messages

When you execute a command, look in the lower left comer for status messages from
AWB. For example, “Validating login” appears in the lower left comer after you have
entered you login name and password; this will be followed by another message that
tells you if the login was successful.

Menus and Submenus

Press MENU and hold to see the items below a menu button. Some of those items have
a triangle next to them that points to the right. This indicates that there is a submenu
attached to it. Move the pointer to the right and the submenu appears. You may move
down that menu in the same manner as the main menu.

Selector Boxes

When you choose an entity from the Entities menu, AWB presents you with a selector
box. The selector box appears as a command window in front of the current form.
Selector boxes (and subselexxors) find specific entities in the database. The user enters
information into the various fields of the selector box and clicks tie Find button. AWB
searches the database for entities that match the information and produces a list in the
pane below the Find button. The user may scroll through and select any item on the list.

‘l%emore specific the information, the faster the search will go. Entering the database
ID is the fastest way to find an entity.

All text fields in selector boxes accept the asterisk (*) as a wildcard matching any
string of characters. For example, in the Publication Selector if you enter *ell *, AWB
produces a list of GenBank publication abbreviations that have the string “en.” This
includes “Cell” and “Mol. Cell. Biol.”

Use wildcards often (but carefully), especially in place of hyphens and articles (items
that may or may not be in the database). If the sought-after item does not appear on tie
first attempt, try again with different wildcards. Be aware that using wildcards in a
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The Structure of the Database and AWB

I
I selector without enough information may generate a huge list (e.g., *protein* in the

Product selector).

I

Note: Placing only an asterisk in afield could have disastrous consequences; the
database clogs while AWB creates a list of thousands of items.

I

I
I

,,,

Database ID:

Publication Name: %11*.

Publication Abbreviation:

mm
, —

Plant Cell

‘ 8

A

I Mol. Cell. Blol.

Am, J. Resplr. Cell Mol. BIoI.
.

Figure 2-3 A wildcard search with the Publication selector,

The goal is to be certain the entity is not already in the database before creating a new
entity. This is particularly important with Persons, Publications, Keywords, and
Products. All of these may vary in their appearance. For instance, John K. Smith maybe
in the database as J. K. Smith III. It is best to search for this name with J*Smi*. As
another example, The University of Florida could be abbreviated in the database in a
variety of ways (Univ. of Florida, University of Florida, The University of Florida, etc.).
A good search with wildcards would be *U*Flofi. The disadvantage of using too many
wildcards is that the list of entities may be very large. However, with experience and
thoughtful use, wildcrtrds can make more rapid searches and help keep redundant
entities out of the database.

The selector boxes are case sensitive. Thus, Nat * will bring up a list that includes
Natur% nat * will not find any journal abbreviation, since all of them begin with a
capital letter.

The database ID number is, by itself, enough to specify a unique entity. If you know the
database ID (e.g., the reference ID of a paper, the accession number of a sequence),
enter just that. This is the quickest way to find an entity. (h fac~ if you enter the
database ID, AWB searches only with tha~ ignoring other information.)

If you want to link in a new, blank form, click SELECT on the Create New buuon. The
new form will have a unique ID number, and only the default values will appear in the
fields.
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Pop-up Menus

The commands for creating links, following links, unlinking entities, and deleting
entities are found in the pop-up menus of linking fields (as well as the main edit menu).
The type of menu that appears depends on the location of the pointer in the base
window. If the pointer is in the pane of a multiple link field, the pop-up menu for that
field appears when you click MENU on it. For example, click MENU with the pointer in
the Authors field of a Paper form and the Person pop-up menu appears. If an entity in
the field has br.xn selected, all the options in the menu are available. For a description of
the commands, see “The Pop-up Menu Commands” on page B-5.

The Locate Choice, FOI1OWLink, Unlink, and Delete options am only available if an
entity has been selected. Otherwise they are grayed out. Double clicking on an entity
has the same effect as selecting the entity and choosing Follow Link from the PCPUP
menu.

Author=

status: FTF
Klein R Person

!

.

Cmfw+ ( Locste Cholca) e
Salvuccl,

Follow Link ~

Link New
DATA dl ct261

DATA S, ‘nlink ch. M Ict

DATA S8 salect~ Mlchelh

Figure 24 The Pexson pop-up menu. Ctick MENU with the pointer in the Authors
field to call up thii menu. All the options are available because an author has been
Seleeted.

A pop-up menu is also available when an entity in a single link field is selected. The
options for the menu are the same, except Locate Choice is not included.

The pop-up window in the text fields contains a variety of options for editing and
manipulating text. Use the File command to read files into the text field or to read the
contents of a field into a file. The Edit command is used to CULcopy, and paste text in
the text field.

‘“”*
Figure 2-5 The TextPanepop-up menu.

For a full description of the commands in the Text pop-up menu, see “The Pop-up Menu
Commands” on page B-5.
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The Structure of the Database and AWB

You are now ready to begin working with AWB. The next section is a tutorial
introduction.
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2.2 Getting Started with the OPEN LOOK AWB

What follows is a hands-on introduction to the OPEN LOOK AWB. You should read
the previous section before beginning this section.

In this tutorial, you will Iogin to AWB and create a Person entity that contains your
name and address. You will use a selector box to be sure that there is not already an
entity with your name.

1. Set the environment variables.

o Type setenv LIBDA_DB genbank.

❑ Type setenv DSQUERY SYBASE_SYNAPSE.

2. Login to AWB.

o From a Shell tool, type awb3 and press Return.

Use lower case. UNIX is case sensitive. The Annotator’s WorkBench appears.

o Click SELECT on the Login field.

The active caret appears in the Login field.

o Enter your login name and Return.

o Enter your password and Return.

If the Iogin is successful, the message “Login successful” appears in the lower
left comer of the display. The display clears and the menu buttons darken to
indicate they are activated.

If the login failed, the message %ogin failed” appears in the lower left comer
of the display. Try again. If you are repeatedly unable to login, send a message
to gb-software@temin.lanl.gov

3. Bring up the Person selector.

o Click MENU on the Entities menu button.

The Entities menu appears.

o Choose Person from the list of entities.

The Person selector appears.

4. Search the database for the Person entity with your name.

If it is there already, display it in the Person form and check the address. If it is not
there, createa new Person entity and link an Address to it.

o Enter your first name in the First Name field.

Capitalize the first letter. For example, “George”. You must click SELECT on
the field description line for the insertion point to appear.

o Enter your last name in the Last Name field.

Again, capitalize the first Ieuer. For example, “Reese”.

o Enter your middle initial(s) in the Initials field.

Capitalize the initial(s) and include a period after the initial(s).
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o Click SELECTon the Fhd button.
The message“ReadingDatabase...”appears in the lower left comer of the box.

If there is an entity with your first and last name and middle initial(s), it will
appear in the scrolling list below the Find button. The number of entities that
AWB finds appears in the lower, right comer. If AWB cannot find any entities,
the words “No match” appear in the lower, left comer of the selector box.

Database Id: Initiai= C.

First Name: Gewge Institution:

Last Name: Reese Department

~(Address S.b-S81ectw)-

11Reese, Gewge C. III
1 lFl

1 Itam.

Figure 2-6 The Person selector. The name in the scrolling list is selected, and the
Show button but may be used to display the entity.

5. If there was no match, but you suspect there is a Person entity for you already
in the database, try again with wildcards.

A name like George Reese maybe in the database as George Reese, G. C. Reese, or
(as in this example) George C. Reese. G*Reese would be a good wildcard search.
Entering only Reese in the last name field would bring up a list that included all
Persons with the last name Reese.

6. If there is a match, select your name from the list and display the entity.

If there is more than one mme that looks like yours, use the Address subselector to
narrow the list.

o Click SELECT on your name.

A box appears around the item, and the Show button is activated.

o Click SELECT on the Show buuon. (Or double click on the selected item.
Both achieve the same results.)

The Person entity appears in the base window.

o Dismiss the Person selector by clicking Cancel.

7. If there is no match and you are sure that there is no Person entity for you in
the database, display a new entity.

o Click SELECT on the Create New button.

This will create a new entity in the database for which you may enter the
information.

o Dismiss the Person selector by unpinning it. (Or click Cancel.)
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I -----------------------------Person Reese, Georgo C. III Ill.

CURRENT ENTITY — PERSON II 17495S

Last Namm Reese Firse Cecfge Inltals: C._ Sufflrc !11

5P. Address ms k710

Address: Los Alamos National Labwat~, CanBank

EMall:gcr@llfO.lanl.gcw.

Work Phone: s65-3799 Sxtnnsiom

Fare

Telex

Home Phone:

User NumbeK 37s

Perm. Leveh

“;;;:~ m

‘m

(EZE3
gcnbank

Figure 2-7 A Person entity displayed in the Person form.

8. Check the information displayed in the Person form.

All but three of the fields are text fields. Address is a single link field,
Corresponding Author is a check box, and Comments is a multiple link field. See
“The Person Form” on page B-40 for more information about the fields of this
form.

a

o

0

Be sure the Last Name and First are correct.

Enter a complete electronic mail address in the E-Mail field.

If you are the author to whom correspondence about a submission should be
sent, click SELECT on the Correspondhg Author check box.

A check appears in the box.
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I 9.
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I

t

10.

11.

12.

13.

14.

Link in the correct Address entity.

The Address is an institutional address. For example, Los Alamos National
Laboratory, GenBank. It may already be linked, but if it is no~ follow these action
steps:

❑ Select Ad&ess from the Entities menu and the Locate/Link submenu.

The Address selector box appears.

o Enter the name of your institution.

Wildcards maybe helpful here. See “Selector Boxes” on page 2-6.

0 Click Seleet on the Find button.

o If the Institution appears, click SELECT on it and click Link.

o If there is no match and you are sure the Address in not in the database, click
SELECT on the Link New button.

The Address entity appears in the base window.

o Dismiss the Address selector box by clicking Cancel.

If the Address is already linked to the Person entity, follow the link to the
display of the Address entity.

o In the Person form, double click on the summary in the Address field.

This follows the link to the Address entity. (You may also click SELECT on
the summary and choose Follow Lhk from the Entities menu.)

Check the information in the Address form.

This should be institutional information (not personal). See “The Address Form” on
page B-1 1 for more information about the fields of the Address form.

Notice the path displayed in the history window. The Person entity is the root.

Quit the Address form.

o To save the changes and exit the Address form, click SELECT on the Exit
Form button.

The message “Updating database...” appears in the lower left eomcr of the base
window. The po”mterchanges to a stopwatch while AWB is updating.

o To exit the form without saving, click MENU on the Exit Fomn button and
choose ReseL

The Person form reappears.

Quit the Person form.

o Click SELECT on the Save button to save the changes on the Person form and
to exit.

o Click SELECT on the Reset button to exit the form without saving.

Quit AWL

o Click MENU on the header (at the very top) of the AWB display.

a Choose Quit from the Window menu.

The display disappears.
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2.3 A Typical Route Through the Forms

There are many ways to move through the database with AWB. Most entires may be
displayedby the uer at any time.However,there is a generalpath through the formsthat
is commonlyused by GenBank annotators. The path proceeds in the following mannec

1.

2.

3.

4.

5.

6.

7.

8.

9.

Start with a Paper.

Off-site users and dataflow staff create the Paper entities. Annotators reviewing
submissions will display the Paper entity that has already &n created.

If this is a submission to GenBank, through E-mail or disk, check the
Submission form.

GenBank staff only.

Move to the Entry form.

One or more Entry entities are linked to the Paper. The Entry form has several text
fields and exclusive settings. There is a single link to a sequence in each Entry, but
there may be multiple links to Keywords and, possibly, Secondary Accession
Numbers.

When the Entry form is completed, follow or create the link to the Sequence
entity.

The Sequence form has a scmlting text field for the Sequence and multiple link
fields for the Features and Source(s).

Follow/create the Source link to the Sequence.

There is usually only one Source for each Sequence, but there maybe more.

From the Source form, follow or create a link to the Taxonomy node of the
source organism.

Off-site users can link in a Taxonomy entity, but can not edit any of the information
displayed in the Taxonomy form.

After the Taxonomy is linked, return to the Sequence form.

As you leave the Source form, check it for completeness.

From the Sequence form, follow or create the links to the Features.

Features are the most complex aspect of the annotation. A Feature key should be
linked to each Feature. Gene Occurrences, Products, and Qualifiers may also be
linked. If the Feature is virtual, other component Features must be linked in.

Back out of the forms.

Use the Exit Save command at the bottom of the all forms. The changes will be
saved as you quit the forms. If you do not want to save changes, use the Exit Reset
command.

This is only a general description of the motion through the forms. There are many
specific tasks along the way that are described in Chapters 4 through 6.

You may wish to refer to the Figure below as you use those Chapters.

I
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A Typical Route Through the Forms

Paper
Publication

Person

Reference Status I

Submission 1

I Entry
Keyword I

Sec. Accession

Sequencel
-

Source I

I Taxonomy 1

1
I 1

I Feature I
I I

Feature Key I

\xszT’—— Product I

~ Gene Occurrence [

Qualifier I
Figure 2-8 A typical route through the forms.

.&
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Chapter3 Submission Processing

Submissions to GenBank are made by one of two means: an AuthoM file or a GenBank
Submission Form. Both types of submissions may arrive through either E-mail or the
postal service.

This chapter conrains directions for processing both types of submissions. The first
section contains instructions for processing E-mail submissions. The second section
contains inswuctions for reading submissions sent on disk.

Off-site users: This chapter is for GenBank staff who process submissions,

I
GenIlank sta~ This chapter contains instructions for data!low procedures.

i
● Section 3.1 contains instructions for processing E-mail submissions.

● Section 3.2 contains instructions for disk reading.

1

I

\
OPEN LO OKml AWB 3-1
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Submission Processing

3.1 Processing E-mail

3.1.1

Submissions from authors to GenBank are sent via electronic mail to
gb-sub@genome.lanl.gov. These messages are sorted once a day and run through a
program (Mailsplit) that prints out the submissions and sends acknowledgment-s to the
submitters.

Initial E-mail Handling

The initial mail handling involves logging in as gb-sub and opening the mailtool. After
the mail tool is opened, the messages are processed by eliminating all but the actual
submissions. (These steps assume that you are in Open Windows.)

1. To Iogin as gb-sub from a shell tool follow these steps:

o At the Unix prompt type /bin/su gb-sub

o Enter your password in the window that appears.

You may need to click on the window to make it active.

2. You may also login with the Workspace menu options.

o Right click and hold on the background to call up a Workspace menu.

o Choose Change User from the menu and then gb-sub from the submenu.

An x-term window appears.

❑ Enter your password at the prompt in the window and Return.

3. Open the mailtod and enlarge the window.

o In the x-term window type mailtool.

The mailtool icon appears after a few seconds.

o Double click on the icon to open the mailtool.

o Double click on the header to enlarge the window.

4. Group the messages by sender.

Grouping by sender will ensure that messages from the same sender are read
together. This is useful if an author has made a submission in several parts and the
components are scattered in the mail queue.

❑ Right click and hold on the View menu button.

The View menu appears.

o Drag down to Sort By on the menu and choose Sender on the submenu.

5. Display the first message.

o Left click on the message to select it.

A rectangular box encloses it.

o Double click on the message to view i~

The Vlcw Message window appears. Use the scroll bar on the right to move
through the message.
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The next action is to carefully go through the messages and whittle down the mail queue
to those messages that are actual submissions to GenBank. The mail will generally be in
onc of six categories: submissions to GenBank, copies of acknowledgments, citation
updates, requests for information, or submissions with invalid format.

6. Save submissions to GenBank.

Submissions will be either Authorintransactionsor Submission forms. To sw what
these look like, see Authorin Submissions on page 4-6 and Submission Forms on
page 4-9. If the message is one of these, leave it in the mail queue and go on.

7. Remove acknowledgments.

These will be copies of responses sent by GenBank data flow staff to yesterday’s
submitters and the automatic “We’re working on your mail” messages generated
from running the mailsplit program the day before.

o Click on the Delete button to remove the message.

8. Forward update messages.

These are passed to the user named “update”.

❑ Go to the Compose menu in the menu bar of the mailtool.

o Choose Forward from the Compose menu.

A new Message window appears.

o Type update on the To: line of the message window.

o Click Deliver to send the message.

9. If the request is for information about an accession number, respond
immediately or print out the message and place it in the Inquiry bin.

o To respond immediately, click on the Reply button and enter your message in
the Message window that appears.

Click on Deliver to send the message.

o To print out the message, choose Print from the File menu.

Place the printed message in the Inquiry bin.

o Delete the message from the mail queue.

10. Respond to requests for information and messages with invalid format.

Requests will be handled differently depending on the type of information
requested. A personal rqxmsc may be necessary. Check the list of form letters in
Response Templates on page 3-4 for an appropriate response.

o Send a form letter by choosing Reply horn the mail header.

o Right click and hold on the Include menu in the Compose Message window
and drag to Templates.

o Select the appropriate letter from the Templates submenu.

The contents of the letter will appear in the Message window.

o Click on Deliver to send the message.

o Delete the original message from the mail queue.
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Response Templates

The name of the templateappearsin italics.

■ authorin.ain responds to authors who have sent the “.AIN” file instead of the correct
“.SBT’ file.

w authorin.injb is a message describing Authorin and telling where copies are avail-
able.

■ blank responds to a message that arrived blank in the gb-sub mail queue. It explains
that accession numbers cannot be assigned until the nucleotide sequence arrives.

■ get-sub-form is a response explaining how to obtain a data submission form.

■ just-sequence responds to authors who have sent only a sequence. It tells them how
to get Authorin and contains a submission form.

3.1.2 Running the Mailsplit Program

After the mail folder has been cleared of messages that are not submissions, the
Mailsplit program is run to copy the remaining messages to files and print them out. For
more information about Mailsplit and its options see Mailsplit on page C-10.

1. Save the contents of the mail file.

Once this step is taken, it is impossible to undelete a deleted message. Takkg this
step assumes that the user has gone through the mail queue with care.

o Choose Save Changes from the File menu.

2. Run Mailsplit.

o Typemailsplit.

This command runs the basic version of Mailsplit. For information on the
various options that can be used, see Mailsplit on page C-10. The program will
ask if you want remove the mail file. Answer with a y or an n.

o Edit and/or send each response as it appears on the screen.

When the message appears, you will be prompted to edit it. Move through the
message with the space bar. Ming q quits the message. You will be prompted
to send i~ Answer with a y or an n.

When the E-mail submissions have been printed out they will be sorted, along with the
submissions read from disks, and given the appropriate coversheets. See Separating the
Prhtouts on page 3-9.
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3.2 Disk Reading

Submissions that have been mailed in via the postal service will contain disks. They
may be IBM, Macintosh, or NEC disks. The disks should contain either an Authorin file
or a submission form. The goal of the disk reader is to get the files onto the hard drive
(c:) of the PC. Then transfer the files (FIT) to the computer “transposon”, and run the
“disk” script to print a copy and save it to -gb-sub/DISKS.

Before you read the disks, get onto the PC and type del *. out.

This clears the drive of old files.

Ivlh’l:todl

\

r

/’-
Daynadxive

e drive
\

a drive

t

II

b drive

c drive

Figure 3-1 A sketch of thedisk reading station.

1. Copy the files from the IBM/PC 5 l/4° disks.

To copy the contents of these dish onto the c drive, follow these steps:

❑ Find the 5 1/4” in disks that are IBM /PC disks.

Insert these in the PC a drive, the one on the right.

u Typcdir a: to scc what is there.

A list of files should appear. Those followed by “sbt” are Authorin files.

If the response is “sector not found error reading drive a“ then go to the next
numbered step. Otherwise continue here.

o Type type a: filename.

This will allow you to see what the file is like. You are looking for a sequence,
an Authorin file, or a subm ission form.
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o Type reformln a: filename author’s initials .out.

This step will perform the copy and rename the file.

If there is more than one file for the same author, include a number with the
author’s initials, e.g., JCW1.out, JCW2.OULetc.

o Write down the original and the new file names.

Write these on the coversheet or the letter sent with the submission

o If the disk does not “type” neatly, refer to the next two sets of steps.

It is possible the contents of the disk are in word processor forma~ it could be
WordPerfect or MS Word.

2. Handle those in Word Perfect format
If the file is in word processor format, it may be WordPerfect

u Type Wp.

o Press Shift-FIO to include a file.

o Enter 01 d filename.

o Press Control F5 to open a menu.

o Press I, then 1 again to get the Word Perftit options.

D Enter author’s initials. out.

D Press F7, then n, then y.

3. Handle those in MS Word format

If the contents are MS Word, (less frequent) then follow these steps:

o Type word.

o Press ESC to reach the menu.

o Select Transfer Load from the menu and select the author’s old filename.

o Press ESC and select Tranfer Save, then the new filename, then ~ tt to select
Text Only with Line Breaks.

4. Handle the NEC 5 1/4” Disks

The goal here is to copy the files to a transfer disk by dragging with the mouse.
Often the author will indicate that it is an NEC disk on the submission form or letter
that arrives with the disk.

o

0

0

0

0

0

❑

o

❑

Put the NEC disk into the Dayna drive on the Mac.

Open tie disk by double clicking on i~

Open the WP folder on the hard drive.

Double click on the hard drive icon and then on the WP folder.

Double click on WordPerfect icon.

Select Open from the File menu.

Copy the file in the disk to the WP main folder.

Do this by dragging the file.

Open the WP file “convert” to bring up the list of files you cart convert.

A window will open with options. One of the options is Save.

Save to the W merge file.

Change the format to Text Only with Line Breaks.
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This will be another option in the save window.

o Put the transfer disk into the Mac main tilve and double click to open iL

❑ Copy the tile by dragging to the transfer disk in the Mac main drive.

o Close the transfer disk and eject it.

Close the disk by clicking in the small box in the upper left comer. When the
disk is closed, eject it by dragging to the trash or by selecting Eject from the
file menu.

o Read the transfer disk on the PC m drive

5. Copy the files from the 3.5” disks using the m drive if possible.

These disks are usually Macintosh.

❑

o

0

0

Put the disk in the PC m drive (the one with the appleon it).

Typemdir.

The file will appear. (Thosefollowedby .sbtare Authonn).

If the messagereads “MatchMakerErroc Not a Macintoshdiskette”, then this
may be a PC or high density disk. Try the e drive. If that fails, try it in the
Dayna drive. If that fails, go to the Macintosh in George Bell’s office. (See the
sections below for the e &lve and high density disks.)

Type mt ype m: filename.

This will allow you to see the file. You arc looking for a sequence, an Authorin
tile, or a GenBank submission form.

Type recopy m: filename c: author’s intials. out /t.

This will copy the file from the m drive to the c drive.

If there is more than one file for the same author, include a number with the
author’s initials, e.g., JCW 1out, JCW2.OULetc.

If the type only shows “-7” or “-4”, it is a Mac application file and needs to be
opened on the Mac. Go to step 7.

6. Use thee drive to copy the files from some of the 3.5” disks.

o Insertthe disks into thee drive.

o Typedir e:.
This will allow you to see what is on the disk. A list of files should appear.
Those followed by “sbt” are Authorin files.

If the response is “sector not found” or some other error, try the Dayna drive.

0 Type type e: filename.

This will allow you to scc what is in the tile. You should be able to find the
sequence.

O Type reformln e: filename author’s initials .out.

If there is more than one file for the same author, include a number with the
author’s initials, e.g., JCW1 out, JCW2.out, etc.

o Write down the original and the new file names.

Write these on the submission form or letter that arrived with the disk.
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7. Read the Mac application files.

Mac application files should be read on the main Macintosh drive. These will be
copied to a transferdisk and then readon the m drhe.

n

0

0

0

0

D

c1

o

0

a
o

0

0

Insert the disk in the main Macintosh drive.

OWn tie disk by double clicking on it.

Open the WP folder on the hard drive.

Double click on the hard drive icon and then on the WP folder.

Double click on the WordPerfect icon.

Select “open” from the file menu.

Copy the file in the disk to the WP main folder.

Do this by dragging the file.

Open the WP file “convert” to bring up the list of files you can convert.

A window will open with options. One of the options is Save.

Save to the WP merge file.

Change the format to “text only with line breaks”.

This will be another option in the save window.

Put the transfer disk into the Mac main drive and double click to open i~

Copy the file by dragging to the tmnsfer disk in the Mac main drive.

Close the transfer disk and eject it.

Close the disk by clicking on the small box in the upper left comer. When the
disk is closed, eject it by dragging to the trash or by selecting Eject from the
File menu.

Read the transfer disk on the PC m drive.

8. lYansfer files from high density disks to a low density disk.

The high density disks must be transferred to a low density disk, If rhese can not be
read on the Dayna drive, then use the Macintosh in George Bell’s office.

o Insert the disk into the drive.

o Open the disk by double clicking on it with the mouse.

o Open the hard drive by double clicking on it.

o Open the GenBank Transfer folder.

o Copy (by dragging) the file to the hard drive on the Macintosh

o Eject the disk.

o Once all the disks have been copied to the hard drive, insert the transfer disk.

o Copy the files from the hard drive to the transfer disk.

o Read the transfer disk on the PC m drive.

9. Transfer the files to Transposon.

After all rhe files have been put on the c drive, transfer the files to transposon with
the following steps:

0 ~ f tp -i transposon.

You will then be asked for a password. Enter your password

o At the ftp prompt (ftp>) type rnput *. out.

3-8 Gen Bank



Disk Reading

o

n

o

❑

o
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This step transfers all the out files to transposon.

After the files have been transferred, type quit.

This takes you out of ftp and back to the c drive.

At the prompt (c>) type telnet transposon.

Type ansi for the terminal type.

At the prompt (Vo)type disk *. out.

This sends all the out files to the printer and saves them to the -gb-sub/DISKS
directory.

Type “D to log out of transposon.

You will now be back in the c drive.

Type del *. out to delete the files from the c drive.

3.2.1 Separating the Printouts

After the files have been printed out the next step is to separate them and assign the
proper cover sheet. The printed files will be either Authorin forms or Submission forms.
These must be further separated into HUP (Hold Until Published) and non-HUP.

Authorin Files,

entity ( addre&.1~10 ) {
institution_name= “Universfty of AIabaaaat Birmingham”;
dept = “cellBiology”;
street-address= “IMBStation”;
city = “Birningha~”;
state- ‘Alabaaa”;
country= “USA”;
zip_code= “35294.;

Figure 3-2 Authorin files contain limeslike these.

With Authorin tiles take the following steps:

1. Separate the HUP files.

These files will have a hold date line under the reference listing. It looks like this:
hold_date = “01-JUN-1992”;.

2. Attach a pink coversheet to the Authorin HUP submissions.

3. Put an %“ in the HUP box in the upper right hand corner of the coversheet.

If there is a hold date, write it in the HUP box. If there is not, write “Feb. 29,
1996.”

4. Place a yellow covershect on the non-HUP files.

5. Initial and date the lines for “Received” and “Read” on all coversheets.

6. Place them in the Authorin tray

Submission Forms

The GenBank Submission Form is a questionnaire which will also contain a sequence.
These will also need to be separated into HUP and non-HUP.

I
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I
Handle these with the following steps:

1.

2.

3.

4.

5.

6.

Find the HUP forms.

Under the line where it says, “Do you agree that these &ta can be made available
in the database before they appear in print?” there are two boxes “yes” and “no”. If
it says “no”, it is HUP. If it says “yes”, or neither box is checked then it is not HUP.

Attach a pink coversheet to the HUP submissions.

Put an “x” in the HUP box in the upper right hand corner of the coversheet.

If there is a hold date, write it in the HUP box. If there is not, write “Feb. 29,
1996.”

Attach a yellow cover sheet to the non-HUP submissions.

Initial and date the lines for “Received” and “Read?’

Place the submissions in the Subform tray.

3-1o Gen Bank
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Chapter4 Sequence Entry

I

I
I

I

This chapter contains instructions for entering a sequence into the database. The
sequence will either be entered into the database with AWB directly by an off-site user
or it will be part of a submission to GenBti.

Section 4.1 contains the instructions for entering a sequence with AWB directly. The
user creates the entities and enters the information with only AWB commands. Section
4.1 requires that the user have a basic familiarity with AWB. He/she must also have a
file which contains the sequence to be read into the database.

Submissions to GenBank are of two sorts: Aut.horin or GenBank Submission Form.
Sections 4.2 and 4.3 of this chapter contain the instructions for entering the sequences
from these submissions. The instructions assume that the submissions have been sorted,
copied to computer files, printed out, and assigned coversheets. (Chapter 3 contains the
instructions for processing submissions.)

If Ihe sequence is designated “Hold-Until-Published~ it is held confidential until a
certain date. When that date arrives (or if, for other reasons, the submission may be
make public), the sequence is read into the database. Section 4.4 contains the
instructions for updating HUP entries.

Off-site users: Follow the instructions in the first section of this chapter to enter a sequence. The
information in Appendix B will be helpful as you move through the forms.

● Section 4.1 contains the instructions for entering a sequence.

● Section 4.5 contains instructions for transferring a file to the computer Lhdcer and
instructions for changing your AWB password.
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GenBank S- The last two sections contain dataflow procedures for entering submissions. The
information in Appendix B will be helpful as you move throughthe forms.

● Section 4.2 contains instructions for entering Authorin submissions with the
Auinsub program.

● Section 4.3 contains instructions for entering data from a GenBank Submission
Form.

● Section 4.4 contains instructions for updating HUP submissions.
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4.1 Entering Information with AWB Directly

This section contains instructions for entering a sequence and reference information
using AWBdirectly (i.e., not from a submission). It is written with an off-site user of
AWB in mind.

This section assumes some familiarity with AWB. For an introduction to AWB =
Chapter2. Youshouldhavea loginnameand password.Youshouldalso have a filethat
contains a sequence (and only a sequence) to be read into the database. Multiple
sequences should be placed in separate files.

For information on tmnsfernng a file from your home space to the computer at
GenBank see “Transfernng a Sequence File to Linker” on page 4-16.

1. Login to AlVII.

If you do not know how to login to AWB, see Chapter 2 for an introduction to
AWB.

2. Create a Paper entity.

Use the fields of the selector box to find a Paper that might already exist. For
segmented enrnes, only one Paperentity is required. (See the Note below.) A Paper
entity is the same as a Reference entity, except that Entry entities can only be linked
to Papers.

o Choose Paper from the Entities menu.

The Paper selector appears.

o Click Create New to create a new Paper entity.

The entity is displayed in the main window. When a new Paper is created, the
“GEN citation created” status is set automaticzdly.

Note: More than one Entry may be linked to a single Paper. Youshould only create
a new Paper entity if it does not already em”st.Avoid making copies of the same
Paper (Reference].

3. In the Paper form, link in the Publication (journal name).

Skip this step if the sequence is not yet published or if, for any other reason, thereis
no journal involved.

o Click SELECTon the Publication field.

“lJ%blication]”is enclosed in a box.

o Click MENU and choose Selector horn the Publication pop-up menu.

The Publication selector appears.

o Enter the name of the publication in the Publication Name field. (use of
wildcards is recommended.)

o Click Find.

A list of journrd abbreviations appears in the scrolling pane. If AWB cannot
find a Publication to match the information in the selector fields, it returns a
“No Match” message. Try using different information in the selector fields.

o Scroll through the list and select the correct abbreviation.

o Click Link.
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The Journal is linked to the Paper.

❑ Click Cancel on the selector.

The selector is dismissed.

4. Enter the Paper’s citation information.

o Type in the Volume, Issue, and Pages.

❑ Type in the Title.

Capitalize only the first word and special terms that require capitalization (e.g.,
DNA, Thermus aquaticus, fliD). For more information see Titles” on page
A-6.

5. Link in the authors.

o With the pointer in the Authors pane, click MENU and choose Selector from
the Person pop-up menu.

The Person selector appears.

o Enter the names into the fields of the selector and click Find.

If AWB finds the name, it appears in the scrolling list. If AWB cannot find the
name, the selector message will say, “No Match.”

o Select the correct name on the list and click Link.

The Person is linked to the Paper. The name appears in the Authors field.

o If there is no match and you are sure the Person is not already in the database,
click Link New.

The names in the fields of the seleetor appear in the Authors field.

o If this is the last or only Author, click Cancel to dismiss the selector.

o Double click on the Author’s name to follow the link to the Penon entity.

The Person form appears and the summary is listed in the History window.

6. Fill in the Person form for each author.

o ~ in the names and initials and any suffix for the author.

A suffix should be a part of the name like Jr. or III; do not include titles like
Ph.D.

o Type in the Sp. (Specific) Address.

This should be a building number, personal post office box number, mail stop,
or another specific part of the address.

o Select the InstitutionAddressfield.
“[Institution]”is enclosedin a box.

o Click MENUand chooseSelectorfrom the Institutionpop-up menu.
The Address selector appears.

o Enter the name of the institution in the Institution field and click Find.

Wildcards are especially encouraged here. Use the asterisk in place of articles.
For example, use *Univ*FloP for the University of Florida.

o Sehxt the name of the Institution from the scrolling list.

o Click Link.

The summary appears in the Address field of the base window,
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1
1

I

i



Entering Information with AWB Directly

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I

I

o

a

❑

o

0

Click Cancel to dismiss the selector.

In the Person form, type in the information for the other fields.

Be sure that the E-mail address is complete.

Click a check into the Corresponding Author box if this the ~rson to whom
correspondence about the entry should be sen~

When the form is complete, click Exit Form (Save) and return to the Paper
form.

Repeat these action steps for each author.

7. Set the Pub Status field to the correct status.

o Click the correctsetting.

8. Skip the Hold date and Submidons field.

o For information about Submissions see section 4.2 on page 4-6 and section 4.3
on page 4-9.

9. Link in the Entry entities.

o Click on the special Link Entries button at the bottom of the form.

The small Link Entries box appears.

o Click on the arrow buttons to set the number of entries and click Lhk.

The summaries of the new entries appear in the Entries field. The total number
of entries appears beside the pane.

10. Read in the sequence(s).

o

0

0

0

0

0

In the Entry field of the Paper form, double click on the summary in rhe Entry
field.

The link is followed to the Entry entity. The Sequence field has an accession
number and the number of base pairs in parentheses (O for a newly created
Entry entity).

Double click on the Sequence field.

This follows the link to the Sequence entity.

In the Sequence field of tie Sequence entity, click MENU and choose
File Load File tiom the Text Pane pop-up menu.

The box, Text Load, appears.

On the top line of the Text Load box, enter the complete path to the directory
that contains the file and Return.

On the File line, enter the name of the tile that contains the sequence.

The file should contain only the sequence.

Click Load File.

The contents of the file are read into the Sequence field.

11. Use the Exit Form (Save) command to return to the Paper form.

12. If there are multiple sequences, repeat step 10. Go to the next step when all the
sequences are entered.

13. When you are ready to annotate the sequence, go to Chapter 5.

❑ Use the Exit Form command to quit the forms.

o Click MENU on the header band and choose Quit to quit the AWB.
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The Entry has now been made, and the sequence hzs been entered into the database. For
information on annotating a sequence see Chapter 5.

4.2 Authorin Submissions

Authorin submissions can be read into the database automatically with the “auinsub”
program. The program reads information from a file containing an Authorin submission.
It finds the sequences, assigns an accession number to each, adds the accession numbers
to the Authorin tile, and stores the modified submission in a file called
filename. rewrite.

You must then use AWB to check the information.

This section assumes that the instructions in Chapter 3 have been carried out and that
the user has a copy of the Authorin submission (with a coversheet) in hand. Yellow
eoversheets indicate submissions for which the data is public. Pink covershtxxs indicate
submissions for which the data is confidential.

dept - ‘Bi o~heaistry & Helecular Biology-: “ -
street_address - ’61O Oak Ridge Road-:
city - ‘Fairviev”:
count ry = “USA”:
State - “NEW t$3Xi C0-;
zip_code - ‘87s4s-;
}

3

)
) /“ end entry“/
smtity(sequ~nco.1 .10) [
semmncn -
gt~ggccgcttccaccccagttttgaagaaaacaggtctga~c~ggtcttactcccca
gctgcctctcaacacagtgactaccagctctccagataccaagtccagctttgtccgcca
acctgtctgacatgtcgggacccgtgccaagcagagccagagtttacacagatgtt~ta
cacacagaccccgagagtactgg attacgagtcacatgtggtggaatggggaaatcaaq

?atgactaccagctggttagaaaa taggtcggggtaaatacagtgaagtatttgaagcca
tcaacatcacaaataatgaaaaattgttgttaaaattctcaagccagtaaagaagaaga

i!aaatcaagcgtgaaataaagatttggagaatttgcgaggcggtcccaacatcatcacac
tggcagacattgtaaaagaccctgtgtcacgaactcccgccttggtttttgaacacgtaa
acwcacagacttcwgcaattgtaccagacgttmcagactatgatattcgattttaca
tgtatgagattctaaaggcccttgattactgccatagcat9g99attatgCaCa9aatg

?tcaagccccataatgtcatgattgatcatgagcacagaaagctacggctaatagacggg
gtttggctgagttttaccatcctggccaagaatataatgtccgagttgcttcccatatt

?tcMaggt:ctg?gctacttgt?g?ctatcagatgtacgattatagtttggatagtgga. . . . .

Figure 4-1 Partof an Authorin fde. The information in a file like this is entered with
the Auinsub program.

Use the foUowing steps and run Auinsub on each file.

1. Copy the tile to your home directory.

D In a Shell Tool type getsub filename.

The program should respond with “jilenume successfully copied.”

2 Check to see if the submisrdon is public or HUP.

The color of the coversheet (@k for HUP, yellow for public) reveals the natureof
the submission, but it should be checked.

IY To check if the submission is I-IUP,type grep hold_date filename and
Return.

I
I

I
I

I
I
I
I

I
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The grep command searches the file for the string “hold_date” and returns the
line on which that string occurs. If the submission is HUP, the hold date will
appear on the next line. A hold date looks like this:
hold_date = “01-SEP-1993.’”

The Ref program is also useful for displaying publication information. See
“Re~ on page C-13.

3. Check to be sure the journal abbreviation is in the database.

The Pubabbrev program checks character strings in the fiIe for journal names and
changes recognizable names to the official abbreviation.

0 Type pubabbrev filename.

o Enter your password.

If the program works, it will respond with the journal name and the
abbreviation.

If there is a problem, you should go into the file with vi (the visual text editor)
and fix it. If you do not know what needs to be done, get help from the datatlow
coordinator.

4. Check the other information in the Authorin form.

o Type vi filename.

The file will appear in the window. You are now in vi, a text editor. Use the
arrow keys to move through the text.

o If the submission is HUP, check to be sure there is a hold date.

In vi type /hold_date and Return, and vi will take you to that string in the
file.

o Check the title of the paper to be sure that it tits the conventions.

See “Thle#’ on page A-6 for the conventions.

o Remove titles like Ph.D from author names.

o If an author has incIuded a middle name, change it to a middle initial (with a
period).

5. Run the Auinsub program.

n If the Submission is to be public, type auinsub filename pub.

o If the Submission is HUP, type auinsub filename hup.

If the program succeeds, it will say “transaction processed successfully” and
report the rf_id and tie accession number. For submissions with more than one
sequence, write the accession number of each sequence on the portion of the
printout that pertains to it,

If the hold date in the Authorin form is later than the current date, the program
will ask if you want IOmake it HUP, to read it in as public, or to quit. You will
need to answer appropriately.

If the program fails, it will say “syntax error” or “transaction failed”. If this
happens, get help and save the rewrite file. If you suspect something is wrong
with the program, send a bug report to gb-software.

6. Complete the coversheet.

o Write down the rf.id, the accession number, and the citation information of the
coversheet.
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o If the Submission is HUP, write the hold &@ in the @ box on the
coversheet.

.
.

Take the following steps in AWB to make sure the correct information has entered the
database, set the appropriate statuses, and make acknowledgments. -

7. Login to AWB.

If you do not know how to login, see Chapter 2 for introductory information about
AWB.

8. Link in the Paper using the rf_id supplied by auinsub.

u

o

0

0

0

0

Choose Paper from the Entities menu.

The Paper selector appears.

Enter the Reference ID in the field for the Database ID.

Click SELECT on the Find buuon.

A summary of the entity appears in the pane.

Click SELECT on the item in the scrolling pane.

Click SELECT on the Show buuon.

The Paper entity is displayed on the main window.

Click SELECT on the Cancel butlon or unpin the selector.

The selector is dismissed.

9. Check the information in the Paper form and fill out the coversheet.

o Check to make sure the journal, page numbers, and volume are correct.

a Write the journal information on the coversheet.

o Check the title, making sure the capitalization is correct.

For information on title conventions see “Titles” on page A-6.

n Check the list of authors for correct capitalization and punctuation.

CI Write the first author’s name on the coversheet.

u Make sure the Publication Status is correc~

Is it Published, Unpublished, In Press, etc.?

tI Check off the “Logged” box on the coversheet. Initial and date it.

10. Check the Submission information.

a In the Paper form, double click on the Submission field.

AWB follows the link to the Submission entity.

o Check the author information (by following the link to the Person entity).

a In the Person form, check the Address and the E-mail ad&ess.

Double check the E-mail address against the return address in the tile.

o Follow the link in the Address field and check the Institution Address entity for
a complete postal address.

Be sure to check the Phone Number and the Fax Number.

o Click Reset to return to the Person entity and again to return to the Submission
form.

o In the Submission form, set the Medium field to the correct value.
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4.3

Click MENU on the button and drag to choose the correct setting.

o Check for text in Text field.

Use the scroll bar to move through the text field.

o If the text of the submission is not there use the File Load File command from
the Text Pane pop-up menu to read in the submission text.

A box appears that asks for the name of the input tile. Enter
filename. rewrite.

o Quit the Submission form.

11. Check the Entry entity to see that the correct sequence information was
entered.

o In the Paper form, double click a summary in the Entry field.

o In the Entry form, check the Sequence field. .

If the Submission is I-fUP,the Sequence field should say, “O hp.” Otherwise,
fhere will be some non-zero number in this field.

o Quit the Enny form.

12. Send an acknowledgment to the corresponding author.

o Click MENU on the Acknowledge button.

a Choose E-mail or Postal.

Postal prints a letter to be faxed or sent through the mail.

13. Complete the coversheet and file the submission.

a If the Submission is HUP, quit all the forms and file the form by accession
number in the HUP drawer.

o If the submission is public, set the Status to “AN paper received in queue.”

o If the Submission is public, put the Authorin form, with covershee~ in the
Amotation Queue bin.

14. Repeat these steps for each Authorin submission.

The paper is now ready to be reviewed. See “Review” on page 6-1.

Submission Forms

The GenBank Submission Form is a questionnaire that is tilled out by the scientist
making the submission and sent to GenBank by E-mail or on a floppy disk. The
submissions are sorted and copied to computer files, and copies of the submissions are
printed out (see Chapter 3).

This section assumes that the instructions in Chapter 3 have been carxied ou~ and the
user has a copy of the submission (with a coversheet) in hand. Yellow covershcets
indicate submissions for which the data is public. Pink coversheets indicate submissions
for which the data is confidential.
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I. GENERAL INFC4WW2W
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Your last nane Public first naae John aiddla inftitials Q
-----------------------------------------------------------------------------

Institution Bradford University
--------—- ------------- -----------------------------------------------------

Address P.o. Box 1999
Bradford University
Bradford. ttinnesota-----------------------------------------------------------------------------

Coaputwr tail addrass jw#aars.bdu.edu Tolax nunbe.r
---------------------------------------------------------------------------

Tal;~hm; 2B7 825-8291 Telefax number 287 827-1032

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

C?I what ●dium and in what foraat are You sending us your sequence data?
(see instructions at the beginning of this form)

[X1 electronic ●ail
[ ] disketto

comwtnr: operating systea: ndi tor:
[ 1 magnetic tape

record length: l/yk55: label typa:
dmsi ty [ 1 noo [ 1 6250
character code [ ] ASC21 [ 1 EBCOIC

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

Figure 4-2 Part of a GenBankSubmissionform. Informationin this type of form is
enteredpiece by piece born a vi file.

Whh the submission forms, AWB will be run side-by-side with a vi file of the
submission. ~pically most of the information can be cut and pasted into the AWB
forms. To get the vi file follow these steps.

1. Copy the tile to your home directory.

o In a Shell Tool type get sub filename.

The program should respond with “jilenanze successfully copied.”

2 Check the information in the Submission form.

0 Type vi filename.

The file will appear in the window. You are now in vi, a text editor. Use the
arrow keys to move through the text.

❑ Check to see if the submission is HUP.

This is a double check to make sure the color of the covershcet is correct. If the
submission is HUP, it will have a line like thiw
-----------------------------------------------------------------------
Oo you agree that these data can be ●de available in the database
before they ~paar in print?

[ 1 yes [X no. they should be ●ade available only after publication.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

0 Check the title of the paper to be sure that it fits the conventions.

See “Titles” on page A-6 for the conventions.

o Remove titles like Ph.D from author names.

o If an author has included a middle name, change it to a middle initial (with a
period).

o w : q to quit the file. ( : wq will write any changes to the file and then quit.)

3. Copy the sequence(s) to a new file.

Give the sequence the same file name, but add “.seq” to the end. For severaI
sequences make them .seql, .seq2, etc. For instructions on copying the sequence to
a file, see “Copying a Sequence to a File” on page 4-17.
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4. Login to AWL

If you do not know how to login, see Chapter 2 for introductory information about
AWB.

5. Create a new Paper entity.

o Choose Paper horn the Entities menu.

The Paper selector appears.

o Click SELECT on the C-e New button.

A new entity appears in the main window.

o Write the rf.id of the new entity on the top of the coversheet.

6. In the Paper form, link in the Publication.

❑ Click SELECT in the Publication field.

The contents of the field are enclosed in a box.

o Click MENU and choose Selector from the Publication IMpup menu.

The Publication selector appears.

❑ Enter the journal abbreviation in rhe Publication selector and click Find.

A list appears.

❑ Click SELECT on the correct abbreviation from the list and click Link.

7. FiU in the Title and other article information fields.

❑ Fill in the Title field and the Volume, Pages, and Issue if known.

For conventionson titles, see “llkx” on page A-6.
o Set the correctPub Status.

That is, “In Prep: ‘Tublishex%”etc.

8. Link the Authors to the Paper.

❑ Move the pointer to the Authors field.

o Click MENU and choose Selector from the Person pop-up menu.

o Enter the name of the author in the selector and click Find.

o If the name appears in the lis~ select it and click Link.

o If there is no match, click Link New.

9. If you have created a new Author entity, fill in its Person form.

o In the Paper form, double click on the name in the Authors field.

This follows the link to the Person entity.

o Fill in the fields of the Person form.

For information about the fields of the Person form, see “The Person Form” on
page B40.

n Select the Institution field.

❑ Click MENU and choose Selector from the Institution pop-up menu.

o Link in the Institution Address, or create a new Address entity if necessary.

You may use wildcards in the selector box. For example, type U* F1 * for the
University of Florida. Be sure the name is not already in the database before
you create a new one.
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o If you create a new Address entity, you must follow the link to rhat entity and
complete the Address form.

10. Link in a new Submission entity.

❑ Quit back to the Paper form.

o Select the Submission field.

o Click MENU and choose Link New from the Submission pop-up menu.

The summary of a new Submission appears in the field.

o Double click on the Submission summary.

The link is followed to the Submission entity.

11. In the Submission form, link in the submitting author.

o Select the Author field.

o Click MENU and choose Sekxtor from the Person pop-up menu.

o Enter the Author’s name in the appropriate fields and click Find.

The Author should appear on the list since shdhe has already been linked to
the Paper as an Author.

o Select the name in the pane and click Link.

The Person entity appears in the main window. The selector disappears.

12. CompIete the Person form of the submitting author.

o In the Person form, type the specific address in the Sp. Address field.

A post office box, mail stop or building number are examples of specific
addresses.

o T@ in the E-mail address and the phone numbers.

o Check the box in the Corresponding Aurhor field.

o Save the changes and quit the Person form.

13. Complete the rest of the Submission form.

o Set the Medium field to the correct value.

Click MENU on the button and drag to choose the correct setting.

o In the Submission Text field click MENU and cheese File: Load File from the
Text Pane pop-up menu.

The Text Load box appears.

o Enter the path and the filename in the appropriate lines.

Enter the name of the file that contains the full submission; not the one with
just the sequence.

o Click Load File.

The file is read into the Text field.

o Save the changes and quit the Submission form.

14. In the Paper Form, Iink in the Entries.

o Click Link Entries from the special command buttons.

The Lhk Enrnes box appears.

o Click SELECT on the buttons to adjust the field to the correct number of
Entries.
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I o Click Link.

This will create Entry entities for each of the Sequences. The last number in

I

the field summary for each of the entries is the accession number. Write the
accession numbers on the coversheet..

15. If the Submission is HUP, set tbe Status.

I
For the full list of statuses see “The Refstat Form” on page B-51.

o Click MENU and choose Lti New horn the Ref. Status pop-up menu.

The summary of a new Status appears.

I
oDouble click on the summary.

a In the Refstat form, click MENU on the Status button and choose the setting
“SUB hold until published.”

16. If the submission is B@ HUP, enter the Sequence(s).

o Double click on the Entry summary.

The link is followed to the Entry entity.

o In the Entry form, double click on the Sequence field.

The link is followed to the Sequence entity.

o In the Sequence field of the Sequence field of the Sequence form, click MENU
and choose File had File from the Text Pane pop-up window.

The Load: File box appears.

o Enter the path and the file name of the file that contains ~ the sequence.

The sequence is read into the field. It appears in the scrolling pane.

DO NOT TAKE THIS STEP IF THE SUBMISSION IS HUP!

a Save the changes and quit to the Paper form.

a Repeat these substeps for each Entry.

17. In the Paper form, send an acknowledgment to the author.

o Click MENU on the Acknowledge special command button and choose either
E-mail or Postal.

18. Set two more Statuses on the non-HUP Papers.

Skip this step if the Paper is I-RJR

o In the Status field, click MENU and choose Link New from the list.

The summary of a new Status appears.

a Double click on the summary.

The link is followed to the status ent.iiy.

o In the RefStat form, click MENU on the Status menu button and choose the
Status, “SEQUENCE read into database.”

o Save and quit the Refstat form.

o In the Status field, click MENU and chcme Link New from the lis~

The summary of a new Status appears.

o Double click on the summary.

The link is followed to the status entity.
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19.

20.

21.

22.

D In the RefStat form, click MENU on the Status menu button and choose the
Status, “AN paper reeeived in queue.”

o Save and quit the Refstat form.

Save the changes and quit the Paper entity.

File the HUP printout with coversheet in the HUP drawer.

If the Submission is public (non-HUP), put the printout of the GenBank
Submission form, with coversheetj in the Annotation Queue bin.

Repeat these steps for each GenBank Submission form.
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4.4 HUP Updates

4.4.1

I

I

When submissionsare givena hold-until-publishedstatus,only referenceinformationis
put in the &tabase. The rest of the informationis enteredinto the &tabase whenone of
threeeventsocamx the releasedata arrives,the paper in the submission is published, or
the author notifies GenBank to release the data. The steps for updating will depend on
whether the submission was AuthoM or a submission form.

Authorin HUP Updates

1. Link in the original Paper.

o Login to AWB and choose Paper horn the Entities menu.

The Paper selector appears.

o Enter the rf_id of the Paper in the Database ID field of the selector and click
Find.

The entity appears in the scrolling list.

o Double click on the entity.

The Paper entity is displayed in the base window.

o Click Cancel to dismiss the selector.

2. Copy the Submission text to a file.

n In the Paper form, double click on the Submission field.

The link is followed m the Submission entity.

o In the Text field of the Submission form, click MENU and choose File: Store
as New File from the Text Pane pop-up menu.

The Text Store box appears.

o Enter the full path to the directory in which you want to store the text. (Default
is the current directory.)

o Enter the name for the file on the File line.

Choose any name that is easy to remember for the lile.

o Click the Store as New File button.

3. Run the Auinsub program on the file.

❑ Open a Shell tool or Command window.

0 ~ auinsub filename pub.

If the program succeeds, it will say “transaction processed successfully” and
report the rf_id and the accession number. The accession number will be the
same. The rf_id, however, maybe different.

4. If the rf_id is different from the original, combine the Papers.

o Choose Combine: Paper from the Edit menu.

The Combine Papers box appears.

o Enter the ID of the Paper to be retained and then the ID of the Paper to be
removed.

a Click Combine.
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AWBwill warnyou if thereare problemswith the combine.
5. Set a status and exit the Paper form.

o In the Status field, click MENU and choose Link New from the Ref. Stat.
pop-up menu.

A new Status is added to fhe lis~

o Double click on the new status to follow the link.

o In the Refstat form, click MENU on the Status menu button and choose “AN
paper queued for annotation”.

o Click Exit Form to quit the Refstat form.

o Click Exit Form again to quit the Paper.

4.4.2

4.5

Submission Form HUP Updates

1. Logiu to AWBand liik in the original Paper.
2. Copy the sequence from the Submission Text field.
3. Read the sequence into the Sequence field of the Sequence form.
4. Set a Status and exit the forms.

5. Place the Paper with coversheet in the Annotation Queue bin.

Special Situations

4.5.1 ‘IYansferring a Sequence File to Linker

Off-site users will Iogin to the computer named linker. The following steps are for
transferring a file from the user’s home space to linker at Los Alamos.

1. Begin ftp (File ‘IYansferProgram).

IJ ~ ftp linker. lanl. gov.

The computer should return “Remote User Name”.

o Enter your system login name and Return.

The computer will say “Enter Password.”

o ~ in your password and Return.

The ftp prompt appears.

2. Move the fiIe to linker.

o At the ftp prompt type put filename.

This puts the file into linker’s space.

o Type quit to leave ftp.
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4.5.2 Changing an AWB Password

1. From a Shell tool or Command window enter SQL.

o At the Unix prompt type isql.

You are then asked for your password

o Enter you current AWB password.

You will now see a numbered prompt (1>).

2. Change your password.

o At the prompt type sp>assword oldpassword, newpassword
and Return.

Put a comma and a space after the old password.

❑ At the prompt type go and Return.

The password is changed.

o lJp quit and Return to leave sql.

4.5.3 Copying a Sequence to a File

Follow these steps to write a sequence to a vi file. The sequence is part of the text of an
Authorin submission or a Submission Form. The text of both types of submission can be
found in the Text field of the Submission form. Follow these steps:

1.

2.

3.

4.

5.

6.

7.

8.

Open AWB.

Expand to the Submtilon form.

In the Text field type \et (Edit: Text editor).

You are now in a vi file which contains the text of the submission.

Arrow to the first letter of the sequence.

Type ma.

This “marks” a point “a.”

Go to the last letter of the sequence and type xnb.

This “marks” the point “b.”

Type : ‘a, ‘b w newfilename.

This command writes the text between “a” and “b” to a new file. You may chmse
any name for the newfilename that is easy to remember.

Quit the editor with the command :q.
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Chapter5 Annotation

This chapter contains the steps for annotating a typical sequence. Additional
information about virtual features is included in “Special Situations” on page 5-8.

The instructions in section 5.1 assume that the sequence and reference information have
already been entered into the database. For information on entering a sequence, see
Chapter 4.

Off-site users: Use the instructions in 5.1 to annotate sequences. The information in Appendix B will
be helpful as you move through the forms.

● Section 5.1 contains instructions for adding annotation information to a sequence.

GenBank stafR Read all of this chapter. The information in Appendix B will be helpful as you move
through the forms.

● Section 5.1 contains instructions for adding annotation information to a sequence.

s Section 5.2 describes the conventions for annotating virtual features.
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5.1 Annotating a Typical Sequence

1. Login to AWB.

If you do not know how to Iogin, see Chapter 2 for introductory information about
AWB.

2 Link in the Paper.

o Choose Paper from the Entities menu.

The Paper selector appears.

a Enter the rf_id in the Database ID field and click Find.

The Paper summary appears in the scrolling list.

a Select the summary ftom the list and click Show.

The Paper form appears in the base window.

o Click Cancel to dismiss the selector.

3. Set the Statuses.

For a description of the fields in the Paper form see “The Paper Form” on page
B-35.

o In the Status field, click MENU and choose Link New from the Ref. Stat.
pop-up menu.

A new Status is added to the hSL

o Double click on the new status to follow the link to the Reference Status entity.

a In the Refstat form, click MENU on the Status menu button and choose “AN
annotation begun” tlom the list of Statuses.

o Exit the Refstat form.

a In the Paper form, set the correct Pub Status.

4. If you are annotating a submission, follow the link to the Submission entity
and check the information there.

Off-site users skip this step.

o Double click on the contents of the Submission field.

The link is followed to the Submission entity.

IJ In the Submission form, use the Medium menu buttton to set rhe correct
submission medium (e.g., Electronic mail).

o Check information in the Text field.

Use the scroll bar to move through the text of the submission.

If the submission text is not there, use the File Load File command to read the
text into the field. See “The Pop-up Menu Commands” on page B-5 for more
information about this command.

o Click Exit Form to nwrn to the Paper entity.

5. Check to be sure all the Entry entities are linked.

The number of Entries appears next to the Entry field. It is possible that an Entry
was accidentally unlinked. If this has happened, it can be found by using the
accession number of the Sequencer in the Entry selector to find it, and Uteri
relinking it to the Paper.
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❑ Use the scroll bar to move through the list in the Entries field.

o If an Entry is missing, click MENU and choose Selector from the Entry pop-up
menu.

The Entry selector appears.

o Enter the accession number of the Sequence in the Accession Number field and
click find.

The Entry summary appears in the scrolling list.

o Select the item in the list and click Link.

The Entry is linked to the Paper.

o Click Cancel to dismiss the selector.

6. Follow the link to the Entry entity.

If the Entry field of the Paper form has no link, then an Entry entity has not been
linked to the Paper. See “Entering Information with AWB Directly” on page 4-3.

0 Double click on the summary in the Entry field.

This follows the link to the Entry entity.

7. Fill in the text fields of the Entry form.

For information on the fields of the Entry form, see “The Entry Form” on page
B-16.

Skip the Locus and Division fields. You will return to them after you have linked in
the Source and Taxonomy forms.

o Type in the Segment numbers if applicable.

For example, if this is the tirst of five segments, the field should say 1 of 5.

0 The Origin, Organism, and Old Source fields are seldom used.

See “The Entry Form” on page B-16 for more information about the.w fields.

o Set the Mol Type and Topology fields to the correct values.

The molecule type is usually ds-DNA (double stranded DNA) or SS-RNA
(single stranded RNA). The topology can be either Linear or Circular. Circular
means a complete, circular genome.

8. Link in the keywords.

These are usually products or gene names (only in the case of bacteria and yeasts).
They should be words that give information to help locate this entry. See
“Keywords” on page A-3.

o Click MENU in the Keywords field and choose Selector form the Keyword
pop-up menu.

The Keyword selector appears.

o Type in the keyword and click Find.

The keyword appears in the list. Use wildcards if there is no match on the first
try, especially in place of any punctuation or capitalization.

9. Link in any secondary accession numbers.

These are not frequent.

10. Link in the primary reference.
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11.

For GenBank annotators working on a GenBank Submission Form, the primary
Reference has usually been linked in by the dataflow staff.

o Click MENU in the Reference field and choose Selector from the pop-up
menu.

The selector appears.

o Enter the rf_id of the Paper in the Database ID field and click Find.

The Paper summary appears in the lis~

o Select the summary and click Link.

The Reference is linked to the Entry.

Fill in the Sequence information.

For information on the fields of the Sequence form, see “The Sequence Form” on
page B-53.

o Double click on the Sequence field to follow the link m the Sequence Entity.

The number at the top of the Sequence form is the accession number for this
sequence.

o Type in the definition.

The definition should proceed from general to specific in this form: Organism
product (gene name) “gene” or “m-RNA”, fraction of gene or tnRNA. Art
example is, “Human tropomyosin 2 beta (TPM2) gene, complete cds.” The
figure below shows another example. For more detailed information, see
“Sequence Definitions” on page A-5.

Definition: Rattus norvegicus lymphotoxln (TNF-betd gem com Plete cds

Figure 5-1 An exampleof the Definitionline.

12. Link in the Source entity.

In general, a new Source entity is linked to each Sequence. On some occasions,
more than one Source is linked to a single sequence. In either case, the Source
refers to a particular span of the Sequence.

o In the Source field, click MENU and choose Lhdc New from the pop-up menu.

A new Source entity is created.

13. From the Source form, Iink in a Taxonomy entity.

n Click SELECT on the contents of the Taxonomy field.

It is enclosed in a box.

o Click MENU and choose Selector from the Taxonomy pop-up menu.

The Taxonomy selector appears.

o Enter as much information as possible into the fields of the seleetor and use
wildcards wherever possible.

Note: The @ective use of wildcards is important here. Use an asterisk in place of
an upper case lelters and special characters. For example, a search for
Sprague-Dawley should use *prague*awley*.

o Click Find.

The summaries appear in the scrolling list.
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o Select the correct Taxonomy and click Link.

14. FiU out the remaining fields in the Source form.

For descriptions of these fields, see “The Source Form” on page B-57.

o Type in the Cell Line, Cell Type, Developmental Stage, Tissue Type, Library,
Haplotype, and Sex/Mating ‘IJTEif applicable.

❑ Set the Micronucleus, Provirus, Germline, and Complete fields to yes or no as
applicable.

❑ Link in the Specilic and Lab Hosts if applicable.

Taxonomy nodes are linked into these fields. The Specific Host will be a
particular individual or organism. Link in a Lab Host if the laboratory host is
different from the Natural Host (found in the Taxonomy form). Avoid linking
the same node into more than one field. For details and examples, see “The
Source Form” on page B-57.

15. Follow the link to the Taxonomy entity.

o Double click on the Taxonomy field to follow the link.

The Taxonomy entity appears.

16. Make note of the Division code and the Abbreviation.

The three-letterLocus and Division codes are in the Taxonomy entity. (These codes
are used in the Entry entity.) If either or both are missing, they can be found by
moving up the Taxonomy tree.

o To move up the Taxonomy tree, double click on the Parent Node.

The link is followed to a new Taxonomy entity.

o Continue to move up the tree until both the Division code and the Abbreviation
are known.

Note: Users other than GenBank staff will not be able to change any information in
the Tuonomy form. GenBank Annotators will be aide link in a Natural Host and, in
some cases, add to the Tonomy tree. If you need to create a new Tonomy node
contact mia@genome.lanLgov.
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PaDsc [151 224] [Pubkatlonl ??, ?+?? (1 992)

Entry: RATLYMTNF, ROD, LO0981

Sequence: LO09B1 (7105 bp.1

Sourcw Sprague-Dawley, DNA, (1c1)..(7105.71 05)

Taxonomy stialn: Sprague-oawley, scmclex Rattus nofveglcus

CURRENT ENTITV — TAXONOMY8 150S4

Scientific Name: spra9ue-Dawley

Common Namw

Node Name: Sprague-Dawley

Tax Levek strain

Pare nt Nodsc species Rattus nciveglcus (brown rat common rat Nu’way rat)
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DNA Cenomm

Strand ness:

Seauencad:

Gencode Table:
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Cenmdes:

COments:
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universal mitochondria artificial ch[woplast genetic ●lement prokawota
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Figure 5-2 A Taxonomy entity.The three-letter abbreviationused in tie Locus fieldof
the Entry entity and the Division can be found in this form. In this ilhsstration the
Abbreviation is RAT and the Division is ROD (Rodent).

17. Quit the Taxonomy and Source forms. (Return to the Sequence form.)

o Use the Exit Form command to leave the Taxonomy forms.

If AWB does not let you leave, then the information in the form has been
changed. Choose Reset from the Exit Form menu, and AWB will return the
contents to their original state before it quits the form.

18. In the Sequence form, link in the Features.

o In the Features field, click MENU and choose Link New from the pop-up
menu.

A new Feature entity is created.
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19.

20.

21.

22.

23.

0 Double click on the summary to follow the link to the display of the Feature
entity.

Fill in the Feature form.

For more information about the Feature form, see “The Feature Form” on page
B-20.

❑

o

0
0

0

n

c1

o

❑

o
D

o

0

Click MENU on the Feature Key menu button and choose the appropriate
Feature Key.

Type in the Span for the Feature (e.g., 1.1...359.359).

If this is a virtual feature, there will not be a span, but components must be
linked. See “Virtual Features” on page 5-8.

Check the On Comp Strand box if the feature is on the complementary strand.

Link in a Gene Occumence (Geneocc) if applicable.

Link in a Product if applicable.

Check the 5‘ and/or 3‘ complete boxes as appropriate.

Set the Operator if this is a virtual feature.

Type in the RepIace String if the Operator is Replace.

See “Replace Strings” on page A-5.

Set the Fits Consensus and Exp Determined fields.

Set the Reading Frame to 1,2, or 3.

Type in a Note if applicable.

The Note field is used only when there is information that cannot be included
as a Qualifier. It will be represented in the flatfile as a /note qualifier.

Link in any Qualifiers.

Link in any Comments or References.

If this is a Virtual Feature, set the operator and link in the component
Features.

More information about virtual features can be found in “Viird Features” on page
5-8.

After the features are complete, back out of the forms.

AWB has various checks which run as you close the forms. These checks will
produce an error message if they find a problem. The error message will give some
indication of where the problem lies.

o Use the Exit Form: Save command to save the changes as you leave each form.

At the Entry form enter the Locus name and set the Division field using the
three-letter abbreviations found in the Taxonomy form(s).

For more information shut Locus name conventions, see “Locus Names” on page
A-3.

When you reach the Paper form, set the Paper to Distribute.

o Click SELECT on the Distribute special command button.

The Paper Distribute box appears.

o Set the Distribute field.

Distributed data will be made publicly available.
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o Set the Annotation Quantity and Quality.

These may already have been set in the Sequence form. If so, use the As Is
check boxes.

❑ Click Apply.

24. Respond to the author, if appropriate.

For an off-site user this step is unnecessary.

o Click SELECT on the Respond to Author special command (E-mail or Postal).

AWB generates a flatfile report and a response letter. You may edit the letter
before it is mailed.

25. Quit the Paper entity.

26. Quit the program.

o Click MENU on the header band and choose Quit from the Window menu.

5.2 Special Situations

5.2.1 Virtual Features

A virtual feature is any feature composed of other features. A complete list of the
cimumstances and types is impossible, but a few general examples can provide
guidelines for their construction.

A Typical Virtual Feature

A very common virtual feature is the virtual mRNA. It is constructed by joining the
exons from a sequence containing both exons and introns. The construction is illustrated
in Figure 5-3.

exon 1 intron 1 exon 2 intron 2 exon 3

Sequence

~

Figure 5-3 Constructing a virtual MRNA. The exons from the original
sequence are joined end to end to make the virtual mRNA. The virtual cds, on
the other hand, begins with a span from the first exon (from rhe start codon
forward) and ends with a span of the last exon (until the stop codon).

5-8 Gen Bank



Special Situations

Steps for Constructing a Virtual mRNA

Link in all the other features before using the following procedure. Also make a note of
the database IDs of the component featmes.

These directions are for a virtual mRNA, but they may b used to make any virtual
feature (with only minor adjustments).

1. Call up a blank Feature form.

Make a note of the ID numbers of the component features before creating the new
Feature entity.

o From the Sequence entity, go to the Feature field and choose Link New from
the Feature pop-up menu.

2. Link in the component Features.

o Choose Selector from the Components pop-up menu.

The Feature selector appears.

o Enter the ID of the component feature (exon 1 for an mRNA) and click Find.

The summary appears in the scrolling list.

o Click Link.

The Feature is linked in as a Component.

You may pin the Feature selector to keep i~horn behg dismissed.

o Repeat these actions until all the components are linked.

3. Choose the operator.

The operator will be “join” for this example. This means the feature spans should
be placed end to end. (For more information about the various operators, see “The
Feature Form” on page B-20.)

o Set the Operator field to “join.”

4. Complete the rest of the Feature form.

o Link in the FeatureKey (mRNA for this example).

o Link in the Product (if applicable, e.g., cds and mat~ptide).

o Link in the Gene (if applicable).

o Check the 5’ and 3’ Complete boxes.

o Set the Reading Frame.

o Enter any applicable Note.

Enter only those Notes that cannot go in the Qualifier field or anywhere else.

o Link in any applicable Qualifiers.

o Leave the Span fields blank.

o Use the Translation command button to check the amino acid translation.

Choose either the 1-or 3-letter code.

5. Quit the Feature entity.

o Use the Exit Form command.

Notice the new feature has the word “virtual” is in parentheses after it.

User Manual 5-9



I
Annotation

1

@EE3@E3@E)@iE@
Iu.

-----------------------------
Papsm[151 224] [Publlcationl ??, ??-?? (1 992)

Entry RATLYM TN F, ROD, 100981

Sequence 100981 (7105 bcd

I

A

Feature: 321753 m RNA (vlrtua~ .

CURRENT ENTITY — FEATURES 321753

Feature Key @ mRNA

Spmt:( _. —)-(_ ._ ) ❑ On Comp S&and

Gemrocc TNF-alpha. spacles Rattus ncnaglcus (brown ra~ common rat Nuway ra~, [maD Positk

Prod uct [Productl

Region: [Reglonl

Complete:

Label:

operatoc

fits Consensus:

Reading Frame:

Note:
Replasa String:

COmponent.w

timments

d

321740 exon (4270.4270).( ❑

lb321742 exon (!5098.5098).,( _

321741: exon (5301 .5301),.(

Qualifiers:

Refx

~41
Show Sequencn

qonbank

Figure 5-4 The completed Feature form for a virtuat mRNA.

A virtual cds is constructed in the same manner as the virtual mRNA. The first
component feature, however, is the span of an exon. This span begins with a start codon.
At the end of the virtual cds is another span from an exon, this time ending with a stop
codon. Use the join operator, just as with the MRNA.

A virtual intron is constructed when the 3’ and 5’ ends are given but a range of the
intron in between is missing. Link in the two ends as component features and choose the
order operator. Use the order operator, because the order is known, but the spans cannot
be placed end to end.

The virtual intron provides a rule of thumb for constructing other virtual features; a
virtual feature is required whenever the 5’ end and 3‘ end are given but a section in
between is missing.
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Special Situations

An application of this rule is a LINE repeat (a long sequence that is repeated in many
places). Often, only the 5’ and 3’ ends are given. A section (usually a large section) in
behveen is not included with the sequence. The two ends should be linked in as
component features of a virtual LINE repeat. Again, the operator to use is order.

5.2.2 Sequence Updates: Adding Sequence

It frequently happens that an author sends an update containing additional sequence to
be added to a previously submiaed sequence. The following instructions axe for the case
in which additional .squence is appended to the original sequence.

1. Copy the sequence to be added to a me.

There are a number of ways to do this. One way is described in “Copying a
Sequence to a File” on page 4-17. Pickup with step #4.

2. Login to AWB and call up the Sequence entity.

3. Write the sequence text to a file.

o Use the File Store as New File command from the Text Pane pop-up menu.

4. Merge the sequences.

You can do this by concatenating the two files and sending the output to a third file.
That is, tilel has the old sequence, file2 the additional sequence, and file3 contains
the combined sequences.

❑ Type cat filel file.2 > file3and Return.

Check the third file to be sure the additional sequence was added correctly.

5. Delete the sequence text in the Sequence form.

o Use the File Empty Document command in the Text Pane pop-up menu.

6. Read in the new sequence.

o Use the File Load File command in the Text Pane pop-up menu.

7. Run any checks on the sequence.

For example, check the translation of a cds.

8. Change the annotation accordingly.

You may need to add a Featureand/or change a Feature span.

9. Link in the status “AN revision” and include a Comment.

This status must be added along with the Comment. Include the author’s update
message in the Comment text.
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Chapter6 Review

When a paper arrives in the annotation queue it has a complete citation, with all
required entities properly linked, including one or more enrnes with a .squence linked
to each. The precise steps taken to annotate these submissions differ from paper to
papr. The following guide presents the basic procedures for a typical AuthoM
submission.

This section assumes the user has a copy of the submission in hand with a cover sheet
that contains the rf.id and other dataflow information.

Off-site users: This chapteris for GenBank staff reviewing an Authorinsubmission.

GenBank sti@ Use this chapter to review an Auhorin submission. The information in Appendix B will
be helpful as you move through the forms.

. Section 6.1 contains the instructions for reviewing a typical submission.
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6.1 Reviewing a Typical Submission

1. Login to AWB.

If you do not know how to login to AWB, see Chapter2.

2. Link in the Paper.

❑ Choose Paper from the Entities menu.

The Paper selector appears.

o Enter the rf.id in the Database ID field and click Find.

The Paper summary appears in the scrolling list.

o Select the summary from the iist and click Show.

The Paper form appears in the base window.

o Click Cancel to dismiss the selector.

3. Check the information in the Paper entity.
o Check the publication,Vohnne,Issue, and Pages.

o Make sure the contents of the Title field fit the convention.

SW ‘Titles” on page A-6. The first letter of the title should be capitalized. Ail
other letters should be lower case except those that are capitalized by
convention, e.g., DNA, Mus musculus, iacZ.

o Make sure the Hoid Date field has a date that has expired.

If the submission was HUP (Hold-Until-Published) the release date should
have expired.

o Check the Pub Status (Publication Status).

Look for inconsistencies. For example, there should not be a Publication linked
to the Paper if the Pub Status is Unpublished. Them must be a Publication
linked if the Pub Status is Published

4. Expand to the Person entity of the corresponding author and check the
information there.

Itmay be necessary to go through the Author list one at a time to find the
corresponding author.

o Double click on the author’s name to follow the link to the Person entity.

The corresponding author should have a complete ad&ess, including a
complete phone number and E-mail address.

o Click SELECT on Exit Form to leave the Person form.

Note: When the Respond to Author command is given, AWBjirst tries to respond to
the Person linhzd to the Submission, then to the Person who has the Corresponding
Authorjield set. Finally, it loob at thejirst Person on the Authors list in the Paper
entity. For an E-mail response, if it cannot jnd an E-mail address, the command
fails.

5. Set the Status and Pub Status fields in the Paper entity.

The Statuses (Reference Statuses) give a history of a submission, from its arrivalto
its distribution.Each Status includes the name of the Person who set the Status and
the date the Status was set.
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Reviewing a Typical Submission

o In the Status field, click MENU and choose Link New from the Ref. Stat. pop-
up menu.

A new Status is added to the lis~

❑ Double click on the new status to follow the link to the Refstat entity.

a In the Refstat form, click MENU on the Status menu button and choose “AN
annotation begun” from the list of Statuses.

o Exit the Refstat form.

6. Check the information in the Submission entity.
o In the Paper form,doubleclick on the Submissionfield.

The link is followed to the Submission entity.

o If the Medium field is incorrec~ click MENU on the Medium menu button and
set the field to the correct value.

o Check the contents of the Text field.

If the Submission text is not there, use the File Load File command to read the
contents of the submission into the Text field. To use this command, you need
to have a file that contains the text of the submission.

o Make sure a Person, with a complete address, is linked to the Author field.

❑ Exit the form.

7. Check the information in the Entry entity.

The steps from here on will need to be repeated for each item in the Entry field.

For information about the Entry form, see “The Entry Form” on page B-16.

o

0

❑

o

0

0

❑

❑

Double click on the first summary in the Entry field.

The link is followti to the Entry entity.

Skip the Locus and Div fields.

These are more easily done after the correct Source and Taxonomy forms have
been linked.

Set the Mol Type and Topology fields to the correct values.

The Topology should be set to Circular only if the sequence is complete and
circular.

For segmented entries, enter the correct numbers in the Segment field.

For example, if thiis Entry is for the second of four segments, the field should
have 2 of 4.

In the Sex Ace(s) field, link in any Secondary Accession numbers.

To link in a Keyword, click MENU and choose Selector from the Keyword
pop-up menu.

The Keyword selector appears.

Enter the name in the Keyword Name field and click Find.

Usually products are linked in as Keywords. Use the wildcard character (*) for
all questionable spelling or punctuation.

Choose the correct Keyword from the list and click Link’.

If you camot find the Keyword, you may create a new Keyword. But be sure
that it is not in the database before you create a new one.
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You will return to the Entry form as you back out of the forms with AWB.

8. Link in the Source and Taxonomy entities.

D

o

0

0

c1

o

❑

o

0

Double click on the Sequence field.

The link is followed to the Sequence entity.

If a Source is linked in, double click on the summary.

The link is followed to the Source entity.

If the Some is not linked in, use the Link New command from the Source
pop-up menu.

When the summary appears in the field, double click on it to follow the link.

In the Source form, if the Taxonomy is already linked in, double click to follow
the link to the Taxonomy entity.

If the Taxonomy field does not have a link, call up a Taxonomy selector.

Enter as much information as possible into the ‘Ihxonomy selector. Look for
the lowest pcssible Taxonomy node. When the entity is linked in, follow the
link to the l%xonomy form.

In the Taxonomy form, make a note of the three-letter abbreviations in the
Division and Abbreviation fields.

You will use these in the Lams and Division fields of the Entry form.

If either or both of these abbreviations is missing, they may be found by
moving up the Taxonomy tree. This is done by following the link in the Parent
Node field to a new Taxonomy entity. Continue following the links in this field
until an entity is found that contains abbreviations.

Use the Exit Form command to return to the tirst Taxonomy entity.

Enter any Gencode exceptions.

For more information about these translation exceptions, sce “Gencode
Exceptions” on page A-2.

Exit the Taxonomy form.

9. Check the information in the Source entity.

For a list of the fields, with descriptions, see “The Source Form” on page B-57.

❑ Link in the Specilic and Lab Hosts if necessary.

Taxonomy nodes are linked into these fields. The Specific Host will be a
particular individual or organism. Lhk in a Lab Host if the Iabomtory host is
different from the natural host (the node linked to the Nat Host field found in
the Taxonomy entity). Avoid linking the same node into more than one field.

o Exit the Source form.

The Sequence entity returns.

10. Complete the information in the Sequence entity.

o Type the sequence definition into the Definition field.

The definition should proceai from general to specific in this form: Organism
product (gene name) “gene” or “mRNA’’,fiaction of gene or mRNA.The gene
name is in parentheses if there is a product. An example is, “Rauus rattus K+
channel protein (KSHIIIA3) mRNA, complete cds.” The figure below shows
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another example. For more detailed information, sw “Sequence Definitions”
on page A-5.

Rattus norvegicus Iymphotoxin (TNF–beta) wm com Plete cds

Figure 6-1 The Definitionline.

11.

12.

❑ If this is a virtual sequence, link the sequence elements to the Seqels field.

❑ Set the ArmotQual and Axmot Quan fields.

The Annotation Quantity is full if the submission has been thoroughly
reviewed. The Annotation Quality is staff.review for new ~no~mrs whose
work is reviewed and is staff.enuy for experienced annotators.

Check the Featurea that are already linked in.

Check the fields of Feature form against the text of the submission to be sure the
informationhas madein correctlyinto the database.
The authoritative document for Feature table syntax is “The DDBJ/EMBV
GenBank Feature Table Definition.” Refer to this document for detailed feature
information.

For information on the fields of the Feature form, see “The Feature Form” on page
B-20.

o

0

0

0

❑

o

0

Double click on a Featuxe to follow the link to the Feature entity.

The link is followed to the Feature entity.

Check the Span.

Is it the correct span?

Check the Product.

Is it the correct Product?

Check the Gene Occurrence link.

Check the 5’ and 3’ Complete settings.

Check the Qualifier and Note fields.

Be sure that a Note is not something that could be linked as a Qualifier.

Check the translation of a CDS, mat_pptide, or si~ptide by using the
special Translation command button at the bouom of the form.

You may choose a 1 or 3-leuer code. If the translation fails, try adjusting the
Reading Frame, or check the span to be sure the start codon is included for the
CDS or sig_peptide. The start and stop codons should be includ~ for a CDS,
but the mat.)eptide should not include either. Use the special Locate Span and
Show Sequence command buttons to check the sequence.

Enter any new Features.

These will be Viial Features or other Features that have not been entered
automatically.
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The authoritative document for Feature table syntax is “The DDBJ/EMBV
GenBank Feature Table Definition.” Refer to this document for detailed feature
information.

For information on the fields of the Feature form, see “The Feature Form” on page
B-20.

Note: Be careful when unlinking features. They will not be retrievable. if you
attempt to unlink a Feature, but it remains, then it is probably linked to a Krtuaf
Feature somewhere.

❑

o

0

n

❑

❑

o

0

0

0

0

0

In the Feature field, click MENU and choose Link New from the popup menu.

A new Feature entity is created.

Double click on the summary to follow the link to the new Feature entity.

Use the Featm Key menu button to set the correct Feature Key.

If there is a produc~ link it to the Product field.

Remember to use wildcards in the selector box in place of questionable
spelling, capitalintion, and punctuation.

Link the Gene Occurrence to the Geneoec field.

Put a check in the 5’ and 3’ Complete boxes as appropriate.

Link in any Qualifiers.

~ in a Note for information which cannot be entered as a Qualifier.

Enter any Replace String information.

For more information, see “Replace Strings” on page A-5.

If this is a Virtual Featnre, set the Operator and link in the Component
Features.

See “Virturd Features” on page 5-8.

Check the translation of a CDS, mat~ptide, or si~ptide using the special
Translation command button at the bottom of the form.

You may choose a 1 or 3-leuer code. If the translation fails, try adjusting the
Reading Frame, or check the span to be sure the start codon is included for the
CDS or si~ptide. The start and stop codons should be included for a CDS,
but the mat~ptide should not include either. Use the special Lax@ Span and
Show Sequence command buttons to check the sequence.

Exit the Feature form.

Repeat these steps for each feature.

13. Fill in the remaining fields of the Sequence and Entry forms.

o At the Sequence form, check again to be sure the Definition line is complete.

o Quit to the Entry form.

o At the Entry entity, type the Locus name into the Locus field and set the DIV
field to the correct value.

The tirst three letters of the locus name will be the three letter abbreviation
found in the Abbreviation field of the Taxonomy form. The next three letters
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Reviewing a Typical Submission

should indicate the product. The remaining letters, up to a total of ten, are for
uniqueness. See “Locus Names” on page A-3 for more information.

The Division code is the three-letter code found in the Division field of the
Taxonomy form.

o Make sure all the Keywords have been linked in.

o Quit to the Paper entity.

14. Repeat steps 7 through 12 for each item in the Entry field.

The Entry Template command may be very useful for multiple Entries. This
command will copy the contents of the forms linked to the selected Entry. That is,
the entities just completed wil[ be a template for the entities linked to the other
Entries. You will need to check each of the entities and make some changes. (The
Locus field will not be copied.)

Use the Entry template command when the contents of the Entries are very similar.

o When all the Entries are complete, quit to the Paper entity.

15. Respond to the author.

❑ Click SELECT on the Respond to Author special command (E-mail or Postal).

AWB generates a flatile report and a response letter. You may edit the letter
before it is mailed.

16. Set the information to Distribute.

o Click SELECT on the Distribute special command button.

The Paper Distribute box appears.

❑ Set the Distribute field.

Distributed data will be sent to the satellite sites that evening.

❑ Set the Annotation Quantity and QualiQ.

These may already have been set in the Sequence form. If so, use the As Is
check boxes.

o Click Apply.

17. When the review is complete, quit the Paper.

o Use the Exit Form command to quit the Paper.

o To quit the program, click MENU on the header band and choose Quit form the
Window pop-up menu.
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Chapter7 In-House Curation

Off-site users: This chapterdescribes in-house GenBank tasks for maintaining the database.

GenBank sta~ This chaptercontains the description of the curation tasks given to individual members
of the annotation and dataflow staff.

● Section 7.3 describes the task of updatinggene names.

● Section 7.4 contains the procedures for maintaining the Person table.

. Section 7.5 contains the procedures for maintaining the Reference table.

“ Section 7.6 contains the procedures for maintaining the Taxonomy table.
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In-House Curation

7.1 Overview

The tasks described in this section involve an orthogonal view of curation. That is, the
person responsible for a particular area should be looking across the database to be sure
that area is in order. This is accomplished by using the regularly generated reports as a
springboard for further investigation, either alone or with the help of software.

For example, the person in charge of miscellaneous features will examine the regular
reports of rhe features assigned the mist.feature key. She/he pexuses the list to be
certain that standard conventions are being maintained. If an error is found, the curator
corrects it and also looks through the database for other similar errors. The in-house
curator should also communicate with the GenBank software department regarding
possible software cheeks for errors.
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GDB Links

7.2.1 Summary

7.2 GDB Links

7.2.2

A daily report of all submissions that have a human 10CUSname is sent to the person
charged with this task. The person compares the products, genes, and map locations
with the information in the hugene.dc2 document. If the 10CUSof the GDB name differs
from the gene name of the GenBank entry, the gene name in the GenBank entry is
changed.

Use the humgene program to search humgene.dc2 for the products, map locations, or
gene names in the entry.

Keep a list of the products which do not have a corresponding gene name in
humgene.dc2. When the list grows large, send it in an email message to Michael
Chippetlield at chippe@welchgate.jhu.edu.

LOCIJS: HWK0441
Kayuord(s): C044 gene.
Origin:
Old Source: Homo sapiens RNA.

Sequence:
Definition: H.sapiens C044R ●RNA
Featuras:

IO: 303711
Kay: aat_oeptida
Note:
Gene: CM4R1
IO: 303712
Nay: sig_peptide
Note:
ID: 303710
Kay: CDS
Note:
Gene: C044R1

Figure 7-1 Part of the daity HUMreport. The gene name CD14R1 will be changed to
CD44 to match the name in the humgene.dc2 document.

Procedures

1. Check the product names on the report.

o Run each name through the Humgene program by typing humgene
procfuctname and Return. (You may use gene name or map location as well
as products.)

The program will print lines that contain the product name. Gene names will
correspond with products. That is, the product will be listed in humgene.dc2
with the official GDB gene name. The gene name is the fist item on the line,
the product name is the last. If you search for a product that has more lhan one
word, put the words in quotation marks.

❑ If the product is not in the hutngene file, keep a record of it in a file.

Include the author’s gene name, map location, and/or keywords, if present.
When the file begins to get large, send it to Johns Hopkins.

o For all products that are in the file, check the locus name (the tirst item in the
row) and compare it with the gene name.
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2. Change gene names to correspond with the locus names in the humgene
document.

Use AWB.

o Display the Featurethathas the Gene linked to i~

o Select the contents of the Geneocc field and choose Unlink from the Geneocc
pop-up menu.

The Gene Occurrenceis unlinked.

o Choose selector form the Geneocc pop-up menu.

o Link in the correctGene Occurrence.
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The Person Table

7.3

7.3.1

7.3.2

The Person Table

The Person Table contains the information about individuals in the database. These
include author

Summary

A daily report of the new additions to the Person table is sent to the person charged with
this task. The list should be checked for common errors, such as incorrect suffixes,
initials without periods, all capitals, and repetition of names. The report also contains a
list of possible errors which should also be inspected.

[1 827081 Rock Oani 01 L
[1827231 Rufz-Larrea Fernanda
[1 827131 Savard Loui S0
[1 826861 Sechi Leonardo A
[1826881 Se<h{ Leonardo
[1826831 Sherr

A.
El 1iott

[1 826911 S1 lver
n

PaBel a A.
[1827121 Skalka Chrlstlan E.
[1827481 Skoruoa
[1826951 Snel der

Grzegorz
Judith

[1827551 Stec
Ph. d.

!iojclech
[1827491 Szczepanek

:
Andrzej

[1 826741 Tang
[1826781 Tang

Ch{ eh-Ju C.

[1827241 Thompson
T&UIIe;

[1827251 Totty
[1826961 Trent

NI chol as
Oennis k

Figure 7-2 Part of the daily Person table report. The fourth and fifthnames on the tist
are identical and should be combmed (unless the addresses are different. The Pkd.
suffix on the tenthname should be removed.

Procedures

The following procedures assume familiarity with AWB.

Before keginning these procedures, get a copy of the daily Person table report and logon
to AWB.

1. Combine all duplicate names.

The names should be exact copies, but with separate ID numbers.

o Open a Worksheet in AWB and link in the two Person entities.

Use the ID numlxxs from the Person table report.

o Expand the Institution field to check the addresses of each person.

If the addresses are the same, then the entities need to be combined. If they are
differen4 then assume they are separate people.

❑ Use the EdiL Entity: Combine command to combine repetitions.

Do this horn the Worksheet level. When the command is issued, AWB will ask
for the ID of the retained person and the ID of the replaced person.

2. Remove all incorrect suffixes

Suffixes should be part of the name, like Jr. or III, not Ph.d.

❑ Open a Worksheet in AWB and link in the Person entity.

o Expand to the Person form.
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o Use the space bar in the Overstrike mode to remove the suffix.

o Exit the form.

3. Add periods to alI initials that do not have them, and change other
punctuation and capitalization as needed.

If a name is written in all capitals, for example, it should be changed to have only
the first letter capitalized.

o Open a Worksheet in AWB and link in the Person entity.

o Expand to the Person form.

❑ In either the Insert or Overstrike editing mock, add the period to the initial,
and change other punctuation as needed.

o Exit the form.
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The Reference Table

7.4 The Reference Table

7.4.1 Summary

Each day a list of the reference information entered into the database is sent to the
person charged with curating the Publication table. The list includes the reference ID,
publication abbreviation with volume and page span, the year of publication, and the
publication status of the paper.

The curator checks the list for inconsistence. For example, a paper may have the status
“In Preparation” but also have a volume and page span. Or it may be listed as
“Published” but not have a page span. Perhaps the page span goes from a higher number
to a lower number. Checking and correcting these errors may require using AWB to
view the contents of the submission.

NEw RWS TO REFERENCE TM LE:

RF ID Pub Abbrev Volume Page Span Year Pub Stet
-------- ______________________ ------ --------- ______ ---------

[15 D8491
[1 508521
[1508731
[1 508511
[1 508541
[150e741
[1 508571
[1508831
[1 508681
[1 508631
[1 508641
[1 508671
[1 508691
[I soe701
[1508e61
[1 508871
[1 508881
[1508551
[1 508661
[1 508891
[1508711

Infect. Imm.
Proc. Natl. Acad. Sci.
W rol ogy

U.S.A.
u.s.A.

U.S.A.
U.S.A.
U.S.A.
U.S.A.
U.S.A.
U.S.A.
U.S.A.
U.S.A.

U.S.A.

[1
[1
[1
[1
[1

[;91
[ 3581
[1
[891
[891
[891
ce9]
[891
[891
[891
[891
[1
[1
[1
[1

9-20
80-86

6716-6720
6731-6735
6765-6769
6770-6774
6798-6802
7060-70S4
7080-70s4
7085-7089

(1 992)
(1 992)
(1 992)
(1 992)
(1 992)
(1 992)
(1 989)
(1 992)
(19s2)
(1 992)
(1 992)
(1 992)
[1 992)
(1 992)
(1992)
(1 992)
(1 992)
(1 992)
(1 992)
(1 992)
(1 992)

In Prepar
In Prepar
In Prepar
In Prepar
In Prepar
In Press
Publ i shed
Publ i shed
Publ i shed
Published
Publ 1shed
Publ i shed
Publ 1shed
Publ i shed
Publ i shed
Publ i shed
Publ i shed
Subrni tted
Subsi tted
Sub~i tted
Submitted

Figure 7-3 A typical Reference table report. Notice the ninth row from the top has the
status “Published”, yet there is no volume or page span. This is an item that should be
check.

7.4.2 Procedures

The following are the steps for checking the Reference table.

1. Check for consistency based on the Pub Status.
D The journal, volume and page span should be present if the status in

“Published.”

In the event the status is “Published” but some of the fields are not complete,
check the submission information using AWB. It may be necessary to send a
message to the author to clear inconsistencies.

o The volume and pages spans should be blank if the status is “Unpublished.”

If some of the fields are filled out, perhaps the status needs to be changed.
Again, it maybe necessary to send a message to the author.
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o If the status is “In Press” but there is no journal listed, the status should be
changed to “In Preparation.”

2. Check the journal abbreviation.
Is the abbreviationcorrect?A list of journal abbreviationsis in -genb@ourabbs.

3. Cheek to see that the volume is correct.
Does the volume of the journal agree with the volume numbers for the year of
publication?

4. Cheek the page spans.

o Be sure the numbers do not go from higher to lower.

n Be sure the page spans are reasonable.

A 200 page paper, for example, is cause for question.

7-8 Gen Bank
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7.5

7.5.1

Taxonomy

The Taxonomy tables contain the raxonomic classification information about organisms
associated with sequences and their hosts. They are continually updated.

This section contains an overview of the task of maintaining the Taxonomy tables, the
location of the lists of resources for classifying organisms, and step-by-step procedures
for the most frequent tasks of Taxonomy maintenance.

Overview

The Taxonomy table contains information that allows for specific and clear
identification of the organisms associated with sequences in the GenBank database. The
information is maintained as a Taxonomy tree, with each node of the tree as a
Taxonomy entity. To identify an organism associated with a Sequence, a Taxonomy
entity is linked to the Source entity. This Taxonomy entity is the lowest Taxonomy node
for the organism. It is necessary to identify the organism associated with the sequence in
the entry, as well as the biological hosts of that organism, if applicable.

The genetic code (Gencode) varies among kingdoms. For example, the stop codon (tga)
in the Universal Gencode is read as tryptophan in the Mitochondrial Gencode. When a
Gencode is linked to a Taxonomy node, that Gencode applies to all the nodes below it
on the Taxonomy tree. The correzt placement of these different genetic codes is also the
responsibility of the Taxonomy curator.

The Tuonomy of the Organism and Its Hosts

When a sequence is entered in the database, a Source is linked to it. To identify the
Source, the lowest Taxonomy node of the organism is linked to the Source entity. If the
organism (for example, rotavirus) is normally found in another organism (e.g., a
human), an entity corresponding to the Genus/species or strain of the host organism is
linked to the Taxonomy entity as a Natural Host. If a more specific organism (e.g., a
particular patient who has the virus) is known, it is linked to the Source entity as a
Specific Host. Finally, the lowest Taxonomy node of an organism, cell line, or tissue
used in the laboratory as a host for propagating the sequence is linked to the Source
entity as a Laboratory Host. More than one of these Natural, Specific, or Lab Hosts may
be associated with a particular Sequence.

Changes in the Tuonomy Tree

The Taxonomy tree is not static. It is continually revised and updated by the GenBank
Taxonomy curator. New Taxonomy nodes are added daily, and changes in the
classification of organisms may require a major revision of the Taxonomy tree. A new
node is added if, for example, a sequence is taken from an individual isolate of an
organism that is in the database at only the Genus/spxies level. The individual/isolate is
then added below the Genus/species node.

The continual fluidity of Taxonomy calls for regular changes in large subsections of the
taxonomy tree, which affects the database as a whole. An example of the type of a
global change that is made to the database when the taxonomy tree changes is the
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7.5.2

7.5.3

addition of a new Genus to the database when a species is found to be different enough
to be classified separately. For example, the Genus Aspergillus has a variety of species
below iti asmdatus, flavus, niger, etc. One of these spezies, Aspergillus nidukms, was
found to be different enough to merit a new Genus. So a new Genus, Emericella, was
added, and all the Aspergillus nidulans were changed to Emericella nidulans. This
change required that every entity to which the Aspergillus nidulans had been linked
must now be changed to the Emericella nidulans.

Note: The old name (Aspergillus nidulans) is stored as a Common Name so that it can
be found, even though the offiial name was changed.

Resources

A list of persons and organizations to contact with regard to Taxonomic information is
in the file /usr/gb/lookup/IhxResources. The file also contains a list of books and
journal resources.

Procedures

A computer generated report of all the Taxonomy entities that were added to the
database the previous day is sent to the Taxonomy curator. Since the taxonomics were,
for the most part, added by the curator, they should be familiar. If an unknown organism
is on the list, check it with the procedures below.

Daily Taonomy Check

A new group of papers is queued for annotation every day. The Taxonomy curator rakes
the papers and checks through them for new Taxonomies. It is her/his responsibility to
identify the unknown organisms and add new Taxonomy entities to the database when
necessary.

1. Check the papers for new Taxonomies.

The appearance of the taxonomies differs between Authorin submissions and
GenBank Submission Forms. The lines from both forms appear in the figures
below. If the Taxonomy information is unknown, the new information needs to be
added to the database.

7-10 Gen Bank
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entity ( taxonomy.1.10 ) {
nodeflaee - “PRTX, CIRTSI, PRTSII”:
entl ty ( parent_texOnOay. 1.10 ) {
node_naae - ‘Laabda OASH II fromStratagme-;
anti ty ( parenctexonoay.1. 10 ) f
node_naae - .Spragun Davley.:
entity ( parent_tasOnOBy.1. 10 ) {
scl_naae - .Rattus norveglcus.;
cOBhon_naBe - .Rat’:
is_dna . yes.:
strandedness . double stranded.;
{s_circle - no.;
entity ( natural _host_taxonomy. 1.10 ) f
is_circle - no.;
il” and natural -host_taxonomy enti ty ●I
entity ( parent_texOnOsy. 1.10 ) {
node_naae - .Wr{dae.;
entity ( parent_tammOmy. 1.10 ) {
node~ese - .Rodentia.:
enti~y ( paren~taxonoiy. 1.10 ) (
node_naae - .tiamal is.;
entity ( parent_tcwOnOay. 1.10 ) {
node_neae - .Chordata.:
entity ( parent_taxonOsy. 1.10 ) (
node_naae - .#ml ml is”;

Figure 7-4 The Taxonomy information in an Authorin file.

. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .
Tb following i terns refer to the original source of the BOl ecule you have sequen
----

organisa (species) naae (e. g.. Escherichia coli; WS Buscul us)
Escherichia CO1i
------------------------------------------------------------------------

sub-species NA strain (e. g., K12; BALB/c) KI 2
----------------------------------------------------------------------

nane/number of individual /isolate (e. g., patient 123; influenza vi rus
A(PR/8/34) 0BS430-------------------------- -----------------

Figure 7-5 The Taxonomy information in the GenF3ankSubmission Form.

2. For unknown organisms, check in the database with AWB.

❑ Login to AWB.

o Choose Taxonomy from the Entities list.

The Taonomy selector appears.

o Enter the Taxonomy information in the fields of the selector and click Find.

o If there is no match, try again using wildcards (*) where the spelling is
questionable.

o If a number of items appear on the list, look at each of them to see if one
contains the correct Taxonomy information, rind check for duplicates with
almost identical spelling.

Duplicates need to be combined. Use the Edic Combine command.

Researching Unknown Organisms

Some organisms will be completely unfamiliar. Use the resources available to determine
the full Taxonomy of the organism.

3. Check with the author for more information.

This is the surest method for nailing down the organism taxonomy. There are
occasions when the author is not certain about the taxonomy of the organism, and
an agreement must be reached as to how to proceed.

4. Check the professional and print resources.
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If, for any other reason, more research is required, use the list of resources in /usr/
gbflookupflaxl?esources. This list includes experts in many fields, as well as
general resource information. The contents of the book “Synopsis and
Classification of Living Organisms” are organized in the file
/usr/gb/lookup/master.tax.orig.

Experts are called under three circumstances 1.) the author of the submission is in
a foreign country and hard to reach, 2.) the author does not know the taxonomy of
the organism, or 3.) there is a conflict between the author’s information and the
information currently in the database.

Adding New Tuonomies to the Datibase

If the Taxonomy cannot be found in the database, and all the necessaxy Taxonomic
information is known (e.g., parent ncdes and Twonomy levels), use AWB to add the
new node to the Taxonomy tree.

5. Create a new Taxonomy entity.

o In AWB, call up a Taxonomy selector.

❑ Enter the information into the fields of the selector and click Create New.

A new Taxonomy entity appears in the base window.

❑ Complete the Scientific Name, Common Name (if known), and Node name
fields.

These are all text fields. The Node Name is the same as the Scientific Name
except at the Genus/species level the Node Name is the species.

6. Link in the Tax Level.

o Click MENU on the Tax Level field and choose Selector from the pop-up
menu.

The Tax Level selector appears.

❑ Enter the name of the Tax Level (e.g., species, strain, individualjsolatc,
biovar) and click Find.

The level appears in the scrolling lis~

D Select the Tax Level and click Link.

The name of the Tax Level appears in the field in the base window.

o Click Cancel or unpin the selector.

The selector is dismissed.

7. Link in the Parent Node.

o Click MENU on the Parent Node field and choose Selector from the pop-up
menu.

The Taxonomy selector appears. (The Parent Node is, of course, another
Taxonomy node.)

o Enter the Taxonomy information into the fields and click Find.

A list of entities should appear in the scrolling pane. If there is no match, try
again with more information, and use wildcards. In general, there must be a
Parent Node for every Taxonomy node. If it is not in the database, the Parent
Node needs to be added.
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8. Complete the remaining fields of the Taxonomy form.

o Link in the NaturalHost, if applicable.

This is the Taxonomy node of the organism which functions as a naturalhost to
the currentorganism. For example, Homo sapiens (human, man) is the Natural
host for HIV-1.

o Type in the Abbreviation.

o Set the Gencode Table.

See Gencode Exceptions on page A-2 for more information about Gencodes.
Also sw The Taxonomy Form on page B-62 for specific field information.

o Set the Division if the organism is a mitochondrion, chloroplast, or
bacteriophage.

In most cases the Division is set at a higher level and does not need to be set at
the lower levels.

o Link in any References or Comments.

o Link in specific Gencode exceptions if applicable.

Most of the these should be handled using the transl.except as a Feature
Qualifier in the coding region. See Gencode Exceptions on page A-2.

❑ Set the DNA Genome, Cimdar, and Strandedness fields.

o When the form is complete, click Exit Form.

Making Global Changes to the Taxonomy Tree

It is sometimes necessary to make changes to the database when new information is
revealed or official decisions are made which change the classification of a large section
of the Taxonomy tree.

For example, a family may have five genii below it on the Taxonomy tree. If it is found
that two of them belong to a new family, a change in the tree is required. Follow these
steps to implement such changes.

1. Bring up the Taxonomy entity.

o Login to AWB.

❑ Choose Taxonomy from the Entities list.

The Taxonomy selector appears.

o Enter the information to call up the Taxonomy entity 10be changed.

o Click Find and selext the entity from the scrolling list.

o Click Show to display the entity.

The entity appears in the base window.

o Click Cancel to dismiss the selector.

2. Change the Taxonomy entity to reflect the new information.

o Change the old name to the new name and enter the old name in the Common
Name field.

o If necessary, unlink the old Tax Level and link in a new one.

o If necessary, unlink the Parent Node and link in a new one.
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It maybe necessary to create a new Parent Node. In that ease, seleet the Parent
Node Iiela call up a selector and click Link New. When the new entity
appears, fill in the appropriate information.

3. Link in new entities until you reach a level already in the database.
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Appendix A Conventions

The following sections contain guidelines for some of the common conventions
employed by GenBank annotators when annotating or reviewing a submission. The list
is not exhaustive and more information maybe found in other documents. The overview
found in the /usr/gb/doc directory lists other useful documents and their directory
locations.

Off-site users: Use this appendix to apply GenBank conventions to your annotation. Topics of this
chapter include

.

.

.

●

✎

✎

✎

✎

the Gencode setting in the Taxonomy form and Gencodes linked to Taxonomy and
Feature entities,

Keyword conventions,

homology conventions,

conventions regarding the Locus field of the Entry form,

conventions for linking Reference entities,

conventions for setting the Replace String and C@rator fields in the Feature form,

conventions for filling in the Definition line of the Sequence form,

conventions for filling in the Title field of the Paper and Reference forms.

GenBank stafR GenBank annotators should refer to the sections in this appendix as needed for your
annotation.
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A.1

A.2

Gencode Exceptions

The “universal” gencode is the coding pattern that applies to most higher organisms.
When an exception to the coding pattern occurs, it is handled in one of three ways:

(1) Patterns which fit the known patlems (univemtl, mitochondria, tici~,
chloroplast, genetic elemen~ and prokaryota) are entered in the Taxonomy form. The
Gencode Table field carI be toggled to one of the six options listed above. That code
then applies to all organisms below it on the taxonomy tree. For example,
Mitochondrion Drosophila melanogaster has its Gencode Table field toggled to
mitochondria. This coding pattern then applies to the Bretagne strain of Mitochondxion
Drosophila melanogaster.

(2) A translationexception which occurs throughout the coding sequence of a particular
organism, but does not fall under one of the six categories in the Gencode Table is
linked to the Gencode(s) field of fhe Taxonomy form of the lowest Taxonomy node for
the organism. This coding exception will again apply to all organisms below it on the
Thxonomy tree.

(3) A translationexceptionthatpertainsonly to a paticular site on a particular sequence
is linked in at the Feature table as a qualiikr. The Featqual is tmnsl.except and the ValUC

is the lwation of the codon that is an exception. For example, on rare occasions, rga
codes for Seleno Cysteine in eukaryote,s. (tga is normally a stop codon.) For this
example the Featqurd is transl_except; the value is (pox bp..bp, &x other), including
the parentheses, where the bp’s are the numbers of the base pairs that start and end the
exception. The name of the acid coded for (Seleno Cysteine, in this example) is placed
in a note.

Homologies

GenBank conventions distinguish two types of homologies a strong and a week type.
The weak type is used when a sequence has limited regions of homology and the person
annotating the sequence wants to make note of the similarity without making a claim of
equality. For the weak case there is no Product linked to the Feature and no mention is
made of the homology in the Sequence Definition. A /note Qualifier is added that begins
with the work “homology” and may or may not include a number indicating the degree
of similarity. In the second, stronger case, the homology is extensive enough to assert
that the proteins are closely related or identical in function. In this case a product is
linked to the Feature and the product is mentioned in the definition. The word
“homologue” should be the first word of the /note Qualifier in that goes with the
Feature.

An example of the waker case let us say that a coding region has a 50% similarity to a
region that codes for a zinc-finger protein. An appropriate Qualifier would look like
this:

/note = “homology in base pairs 100-200 to X. Iaevis zinc-finger protein
TFIIIA zinc-binding domain (50%).
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The Iirst word of the note should be “homology” and it may or may not include a
number indicating the degree of the similarity. In this case, no product is Iinkcxl to the
Feature nor would one be mentioned in the sequence definition.

As an example of the stronger case, let us say that a given coding region was similar
enough to an E. coli galactosidase that annotator could conclude that the region codes
for galactosidase, then the product galactosidase should be linked to the feature and
mentioned in the definition. The note for such a homology would look like this:

/note = “homologue to E. coli galactosidase gene (90%)”

If the rest of the information is unavailable, the note maybe simpler.

/note = “homologue”

The stronger word “homologue” should be the first word of the note. The word
“homologue” should not appear in the product mme that is linked to the Feature, i.e.,
the product name should just be the name of the protein.

A.3 Keywords

Keywords are words that help identify a specific Entry. The keywords are linked into
the Keyword(s) field of the Entry form. These words include products (for a coding
squence) and gene names (only in the case of a bacteria or yeast).

Any other words that contain significant information should also be linked to the
Keyword(s) field. For example, gcrmline, processed gene, and pseudogene may be
linked to the Keyword(s) field of an immunoglobulin entry.

Some sequences have specific keywords associated with them. Structural information,
products, regulatory mechanisms, repeat regions, and binding sites are examples of the
type of information that go into the Keyword(s) field. Check the documentation in the
usr/gb/doc/annot directory.

Note: Proceed with cautwn when changing the contents of the Keyword form. Changes
made to a keyword affect the appearance of that word everywhere it is used. In other
words, a single keyword may be linked to hundreds of entities, and any change to that
word appears in all of the entities to which it is linked.

A.4 Locus Names

The Locus field in the Entry form contains a name that is used to identify the entry. The
first three letters of the name will be the organism code found in the Abbreviation field
of the Taxonomy entity linked to the Source of a Sequence.

The next two are an indication of the product or one of the following.
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IG if the squence is part of an immunoglobulin,

MH if the sequence is part of a major histocompatibdity complex,

CG if the sequence is the complete genome,

TG if it is part of a transfer RNA gene,

TR if the sequence is part of a transfer RNA,

MT if the sequence is from a mitochondrion,

CP if it is from a chloroplasg

RG if the sequence is part of a ribosomal RNA gene,

RR if it is part of a mature ribosomal RNA,

More specific information about annotating these sequences can be found in the
following files in the /usr/gb/doc/armot directoxy

Note: New annotators should take the time to examine these jiles.

flu.dc4 contains information for annotating influenza sequences,

globin.dc4 contains information for annotating globin entries,

ig.dc4 contains information for annotating immunoglobulins,

mhc.dc4 contains information for annotating major

histocompatibility complex genes,

rrna.dc4 contains information for annotating ribosomal RNA sequences,

trna.dc4 contains information for annotating transfer RNA sequences,

If the entry is segmented, the last letter should be the number of the segment. That is,
the locus name should end with 01,02,03,... (or 001,002,003,... if necessary).

A.5 Reference Links

Almost every form has a field to which a reference maybe linked. However, particular
references rue linked to specific forms depending on the type of reference, as follows:

A primary reference is one that shows an original sequence for the first time.

A “sites” reference is one that reports new features of a sequence already in the
database. (Sites, rather than cites, because the reference is to a site on the sequence.)

The primary reference is linked to the Entry, Sequenw, and Feature entities.

A sites reference is linked to the Entry entity and, possibly, to the Feature entity, but to
no others.
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The refen3nce linked to the Sequence form will appear in the flatlile as the primary
reference. Other references linked to the Entry form will appear as sites references in
the flatile report. Other references linked to the Feature form will appear as “/
references” in the flatfile report.

A.6 Replace Strings

A.7

In the Feature form, when the Replace o~rator is chosen, a replace string must be
included. The Replace String field will contain the letters of bases that represent the
replacement. This may involve only the replacement of some bases with others, or it
may involve the insertion or deletion of some bases.

Take, for example, the series of bases: attacggt numbered 1 through 8. To replace bases
3 through 5 with the string aaa, the Start and End fields will have the numbers 3 and 5,
and the Replace String field will have the letters aaa.

To insert bases, put the numbers of the two bases that bound the insertion in the Replace
string field. For example, to insert the bases aaa betsveen bases 5 and 6, put the numbers
5 and 6 in the Start and End fields, respectively. The Replace String field has the letters
caaag. Notice, when an insertion is made, the boundaries of the insertion (cg) are
included in the replace string.

To delete bases, put the numbers of the two bases that bound the deletion in the Start
and End fields, and the letters of the two boundary bases in the Replace String field. For
example, to delete bases 3 through 7 in the series above, put the numbers 2 and 8 in the
Start and End fields respectively. The bases in the Replace Sting field are u
representing only bases 2 and 8.

Sequence Definitions

The sequence definition, which is typed into the Definition field of the Sequence form,
contains seven elements.

1. First enter the genus species name of the organism sequenced, e.g., Homo sapiens,
Ovis aries, or Bos bovis. For common organisms it is permissible to a common name,
e.g., Human, Sheep, or Bovine.

2. Nex6 type the name of the product (if known).

3. The gene name (if different from the product) should be typed in parentheses after the
product. If there is no product, then the parentheses are unnecessary.

4. Nex~ type the word gene if the sequence is DNA, or mRNAif it is a messenger RNA.

5. A comma should follow “gene” or “mRNA.”

User Manual A-5



Conventions

A.8

6. Enter “complete cM’, “5’ end”, “3’ end”, or “partial W after the comma
(whichever is most appropriate). If there is no cds in the sequence, then describe a
feature of the sequence. An example is, “Homo sapiens Alu repeat sequence.”

7. Finally, end the definition with a period.

The definition may be very short if the sequence does not have a producg gene name, or
features associated with it. For example, “Gallus gallus DNA sequence.” is a possible
definition line.

Below are three examples.

Lactococcus lactis aminopeptidase N (pepIN)gene, 5’ end.

Homo Sapiens aromatic decarboxylase gene, exon 4.

Drosophila virilis mastermind protein gene, complete cds.

Titles

The Title field in the Paper form contains the title of the journal article (or othex
document) that contains a sequence.

Capitalize the first letter of a word following a colon. Do not include a period at the end
of a title.

Here are two examplex

The cadC gene product of alkaliphilic Bacillus tirmus OF4 partiaUy restores Na+-
resistance to an Escherichia coli strain lacking Na+/H+

The sulfatase gene family Cross-species PCR cloning using MOPAC technique

A-6 Gen Bank
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Appendix B OPEN LOOK Am:
Reference

Off-site users: Use this appendix as you move through the database with AWB.

● Section B. 1 describes the AWB commands.

. Section B.2 describes all the forms and fields in AWB with the special commands
that are specific to a particular form.

GenBank stafi Use this appendix as you move through AWB to become familiar with the commands,
forms, and fields.

“ Section B. 1 describes the AWB commands.

● Section B.2 describes all the forms and fields in AWB with the special commands
that are specific to a particular form.
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I

B.1 The Commands

B.1.l

Commands for the OPEN LOOK version of AWB are made through command buttons
found at the top and bottom of the base window display. The special commands, which
are form specific, appear at the bottom of the window. In selector boxes the commands
appear above and below the scrolling pane.

Commands in the Main Window

The Entities Menu

TheEntities menu contains a list of entities that maybe displayed. When you choose an
entity fmm the menu, a selector box appears with which you may find the specific
entity.

.
v

@i!ii@@isiE
Q Entitles

:FvJdress )
Commant

Entry

Faatura

Feature my

Faatura Quallfler

Crone

Gene Occurrsmca

Keyword

Papw

Person

Product

Publkatlon

R8ferenca

Sequenca

Source

Submission

Taxonomy

Wc+sheet

I

Figure B-1 The Entities menu.

The type of information that you must enter into the selector boxes depends on the type
of entity chosen.

The Entities menu contains only entities that have selector boxes. Entities like
Reference Status and Sequence Elements are located and linked from the main window
as you move through the &tabase with AWB.
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The Commands

The Edit Menu

The Edit menu has commands for text editing and for reading and writing files to and
from text fields. See “The Text Pane Pop-up Menu” on page B-6 for more information
about text editing commands.

v

“Entitles v} ~ ~ f’ Rent.i% V)\
u

--------------- Ill.

4
Cut/Unlink

copy

%ste... 1>

De Iete

I Save changes

Publlcatlom Pla Combine... b

I
.

ENTITY — PAPER 9 15370S

Volumw Pages Yeai7 1993——
Title paental expression of sucrose phosphate synthase 0

f

[

A
.

Figure B-2 The Edit menu.

Undo: All Changes undoes all changes to the current entity.

Undo: Last Edit is not currently enabled.

Cut/Unlink removes selected text from a text field or unlinks an entity from a linking
field.

Copy is not currently enabled.

Paste is not currently enabled.

Delete removes selected text from a text field or deletes a linked entity from the
database.

Save Changes saves the changes made to the current entity.

Combine is used to combine two entities that are identical in content. AWB will prompt
you to find out which entity is removed and which is retained.

Foflow Link follows a selected link to another entity.

Tim Editor is not currently enabled.
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The Reports Menu

Commands in the Report menu are used to tell AWB to generate files with current
database information. -

--q v gcg!Ei#p*,

(Scan list )

Taxonomy

Perfwmanc8

I I 10
Sand 8ug Repcft

Figure B-3 The Reports menu.

Scan List calls up information regarding journals that GenBank has scanned and sends
the information to a file. There is a prompt for the output filename.

T~nomy generates a file that contains the taxonomy tree beneath a given node. When
the command is issued, a box appears with the default output file name and a blank field
for the taxonomy node. Enter the node beneath which you want to see information. If
you want to see the entire tree, leave the node name blank. The report will contain all
nodes down to the spxies level.

Performance generates a report that contains statistics regarding Papers entities created
in the last seven day period.

Send Bug Report opens a window in which to put messages to gb-software. Bug reports
are sent when a user h~ some problem with AWB. Here are some guidelines:

Include a specific description of what you were doing when the problem occurred. The
accession numbers or reference IDs of the sequences or papers involved should also be
included.

If you were given any error messages, include those in the report..

If AWB did not respond in a way that you expected, explain the difference between
what you expected and the response you received.

If you tried to correct the problem yourself, explain what you did and what the results
were.
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B.1.2

The View Menu

The View has two options for the display of information.

1

view
d

Papec [1: @izE!z9 ??-?? (1993)
--------

!

.
.--------

EtTW Stack
.

Figure B-4 The View menu.

Check Stack displays the list of checker messages.

Error Stack displays the list of error messages. This command is primarily for use by

GenBank programmers.

The Em”tForm Communal

There are two ways to exit a form: by saving the contents as is or by discarding the
changes.

Save updates the database with the information that has been entered into the form.

Reset returns the contents of the form to what they were before they were edited.

genbank

Figure B-5 The Exit Form canrm-md.

The Pop-up Menu Commands

The two main types of pop-up menus are the entity pop-up menus and the text pane pop-
up menus. The entity popup menus are available for single and multiple link fields.
They have commands for creating, removing, and following links. To get the popup
menu for a single link field, you must first select the eontents of the field and click
MENU. To get the pop-up menu for a multiple link field, you must place the pointer in
the field and click MENU.

The text pane menu has commands for adding and editing text. To see a text pane pop
up menu, place the pointer in the pane and click MENU.

I User Manual B-5
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The Entity Pop-up Menus

Click MENU in the pane of a multiple link field and an Entity pop-up menu appeara. It
allows you to follow a link, create a new link. unlink a selected entity, delete a selected
entity, or call up a selector box for that entity.

CURRENT EN~ s 109317

=zbJiE?Sequanem 13S30 bp (full stsff-entry)

Segment

Orlgln:

O IdSO U-

Organlsrn
Diw

of—— / ,l?l@ctw I

BFID I BCT I lNV I MAM I ORG I PHG I PLN

PRI I RNA I ROD I SYN I UNA I VRL I VRT I

Figure B-6 The Sequence pop-up menu. This is an example of anentifypop-up menu.

Follow Link is enabled when an entity is selected. Choosing this command follows the
link to the another form, where the information of that entity is displayed. For example,
choosing Follow Lti with the name of an author selected will take you to the Person
form where the information about that author is displayed. Double clicking on the
summary of an entity has the same effect as using the Follow Link command.

Link New will create a new entity and place its summary in the field. You may then
follow the link to edit the form the entity.

Unfink urdinks the selected entity from the current entity. Usually the entity remains in
the database. However, in some cases, such as Feature and Refstat, be warned that this
command has the same effect as the Delete command.

Selector calls up the selector boxes the same name as the field. That is, if the pop-up
menu is for Comment field, the Comment selector box appears.

Delete removes the sekxxed entity from the database. An entity cannot be deleted if it is
linked to another entity somewhere else. For example, if a Pemon is linked to several
Papers, fhat Person cannot be removed from the database with the Delete command.
When this occurs, the entity is only unlinked.

The Text Pane Pop-up Menu

The pop-up menu in text panes has the commands for editing and manipulating text.
These commands are used to read a file into the text pane, read the contents of a text
pane into a file, CU4copy, and paste text in a text pane, and other commands for viewing
and changing text. T%e Text Pane commands are standard for OpenWmdowsw
applications. Refer to an OpenWindows manual for a complete description of the
commands. Those listed below are the ones most commonly used with AWB.
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CURRENT ENTITV — PAPER 9 153708

Publlrntiom Planta

Volume Issutx Pages: - Ye= 1993

Title
fro- SPI nach

sucrose phosphate synthase n

m
IH

View D

Pub Status: Publlshed In Press Submltt Edit b tl~n [ in pr~para

Has Sequencm ~] Is Hera: No Ye
Find o

Hold date: Jan 1 1900 1200AM
Extras b

#

Figure B-7 The Text Pane popup menu.

To select text in a text field, place the pointer at the beginning of the text and click
SELECT. The active caret appears at the poin~ then click ADJUST with the pointer at
the end of the text you want to select (the text is highlighted).

File: Load File reads the contents of a file into the field rhat has the text pane. When the
command is invoked, a Text Load box appears. On the Iirst line, enter the path to the
directory that contains the file. On the second line, enter the name of the file. Then click
SELECT on the Load File button. The contents of the file appear in the pane.

File: Store as New File saves the contents of the text field to a file. When the command
is invoked, a Texti Store box appears. On the first line, enter the path to the directory
that contains the file. Enter the name of the file on the second line. Click SELECT on the
Store as New File button. The contents of the field are read into the named file. If the file
does not already exis~ AWB will create it,

File: Empty Document clears the contents of the text field. AWB prompts you to be sure
that you actually want to use this command.

View: Select Line at Number selects the line at a given number. The TexL Line Number
box appears. Enter the line number of the line you want to highlight and click SELECT
on the Select Line at Number button.

Edit: Again repeats the previous Edit command. For example, if a line of text was just
pasted into the field, Again will repeat the paste.

Edit: Undo undoes the previous Edit command. For example, if text was just deleted, it
is restored.

Edit: Copy makes a copy of selected text. Use the Paste command to place the text
where you want it,

Edit: Paste inserts the cut or copied text at the caret.

Edit: Cut removes the selected text from the field. The text may then be inserted with
the Paste command.
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Find: Find und Repluce calls up a box to search for a text string in the field.

Find: Find Selection tells AWB to search the field for the next occurrence of selected
text. If AWB finds it, it is highlighted.

Find: Find Marked Text calls up a box with command options to search for text with
quotation marks, parentheses, or brackets. The box also has options for inserting and
removing the quotes, parentheses, or brackets.

The Scrolling List Pop-up Menu

A pop-up menu appears in the History window and the scrolling window of selector
boxes. There is only one option: the Locate Choice command.

Locate Choice moves the list in a scrolling pane to place a selected object in view.

B.1.3 Selector Box Commands

When the seleetor box appears, the Find, Clear, Create New, and Cancel buttons am all
available. The Show button is available when an entity on the scrolling list is seleeted.
‘I%eLink and Link New buttons are activated depending on the context in the base
window.

If the selector box is the same type as a field in the base window, the IJnk New button is
available when the sehxxor box appears. The Link button is enabled when an entity on
the scrolling list is selected. For example, if a Paper entity is in the base window and
Locate/Link Person is chosen from the Entities menu, the selector box appears with the
Link New button available because it is possible to link a new Person entity (as an
author) to a Paper. If the Find command is used, the scrolling list will contain the
summaries of Person entities. If one of those is selected, the Link button is enabled.

On the other hand, if a Paper entity is in the base window and the Locate/Link Feature
command is chosen, neither the Link nor Link New can be used because a Feature
cannot be linked to a Paper.
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LOCUS RATLW.

Accession Numbe~

Secandary Accssslon:

Database ID:

m=
la

RATLVSB, ROD, M30689

RATL=C, ROD. M 30690 1,1

Ilu
.

RATLVSC4 ROD, M30691

] RATLYMTNF, ROD, LO0981 .

mlm @==) (-) (-;

5 Items.

B.1.4

Figure B-8 The Entry selector box contains the typical command buttorts.The Find
command was used to call up the list of entities that satisfy the information entered in
the fields at the top of the box. Here a wildcard (*) was used. The item at the bottom of
the list was selec@ which made the Show button active.

Find uses the information entered in the field(s) of the locator box and searches the
database for entities that satisfy the information. The list of entities then appears in the
scrolling window. Click once on an item in the list to select it. Rememker that wildcards
are accepted in the fields of the selector box.

Clear removes all the information in the fields and clears the summaries from the list.

SIZOWIcalls up the AWB form of the selected entity. The entity that appears is not linked
to any other forms currently displayed. Double clicking on an entity listed in the
selector box has the same effect as the Show command. The selector is not dismissed.

Link creates a link between the selected entity and the current entity in the base window.
It functions in the same way as the Show command, except that a link is established.
The selector box is automaticrtUy dismissed unless pinned.

Link New creates a new entity of the same type as the selector box (e.g., if it is an Entry
selector, AWB creates an Entry entity and assigns it a new ID number) and links it to the
entity in the base window. The summary appears in the selected field. The selector box
is dismissed automatically unless pinned.

Create New creates a new entity of the same type as the selector box and displays the
entity in the base window. The new entity is not linked to any other entity. The selector
box is dismissed automatically unless pimed.

Cancel dismisses the selector box without any further action.

Sub-selector boxes

Some selector boxes have sub-selector buttons on them. The sub-seleztors can find
information for the fields of a selector box. For example, the Paper selector has an
Author sub-selector. An author’s fist name and last name may& used to find the Paper,
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B.1.5

and the Author sub-selector may be used to find a specific author. The information that
the sub-selector finds is used to fill in the fields of the main selector.

The appeamnce of a sub-selector box depends upon the entity. Many selector boxes wiU
not have a sub-selector, and some will have more than one.

Shortcuts and Equivalent Commands

Some AWB commands can be made in two or more ways. The following is a brief list.
The lirst method listed is the quickest.

To follow a link:

double click on the summary of the entity, or

select the entity and choose Follow Link from the pop-up menu, or

select the entity and choose Follow Lhk from the Edit menu.

To display an entity from a selector box:

double click on the summaxy in the scrolling list, or

select the summary and click Show.

To call up a seh?ctorbox:

select entity from the entity lis~ or

select an entity in the main window and choose Selector from the pop-up menu.
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B.2 The Forms

B.2.1

For all selector boxes the database ID alone is enough to specify a particular entity.
Other then the database ID., the fields in the selector box expect the same contents as the
corresponding fields in the base window.

The Address Form

This form contains the address information that is linked in to the Person and
Publication entities. The information in this form should Prtain to an institution, not
just an individual who happens to work at that institution. The phone number, for
example, should be that of a department secretary or a switchboard, rather than the
number of a particular person.

I nstltutiorr USDA*

Database ID:

Depart me n~ Agro*.

@mG!iia ~

IEIUSDA-ARS at University of Ksntucky, Agronomy [ *

@a ‘G@(-) (-) (=)

1 item.

Figure B-9 The Addressselector.

ZnstitutiorI is the name of the university or business. Use of wildcard characters is
recommended.

Database ID is the unique database identifier for a pmticular Address entity. If the
database ID is known, it alone is enough to call up a specific entity.

Department is the speciiic department. Do not include the words, “Department of.”
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-----------------------------
Instltutlom USDA-ARS at Unlvwslty of Ka ntucky, Agronomy

Inatftution

Departmamti

AddresK

Citw

state:

Caun*

Zip cad,:

Phone Numbe~

Fax Numbec

Telex Numbe~

Emaii Addms=

COmmentx

CURRENT ENTITV — ADDRESS 8 16924

USOA-ARS at University of Ksntucky

Agronomy

107A Animal Patholcqy Bldg.

Lexington

w

USA

405464076

SXC

@E@
ganbank

Figure B-1 O The Addressform.

Institution is a text field for the name of the institution.

Department is a text field for the name of the department, but not the words
‘Department of.” For example, with “Department of Microbiology” just enter
“Microbiology.”

Address is a text field for the mailing address of the department.

City is a text field for the city name.

State is a text field for the name of the state or province. Ontario, PA, and Washington
D.C. are examples. Use the two letter abbreviation for a state.

UP is a text field for the zip code or postal code.
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Country is a text field for the country name (for example, U.S. A.).

Phone Number is a text field for the phone number, including area code, of the
institution. This should be the number of the institution (for example, the number of the
department secretary), not the number of an individual who happens to work at the
institution. The phone number belonging to a person should be linked to the person
form.

Exf is a text field for the extension, if available, of the department.

FAX Number is a text field. for the complete FAX number, if available, of the
department.

TelexNumber is a text field for the telex number, if available, of the department.

E-Muil Address is a text field. The electronic mail address of the department (if
available), not just a person who works at the institution.

Comments contains the multiple links to Comments.
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I
B.2.2 The Comment Form

Comments may be linked to most entities in the database. The name fields in the form
and in the selector boxes refer to the name of the author of the Comment.

Database ID:

Author Fn8me: C*

Author Lnamm lawso~

~ fPerson Sub-Salectof) @@

HMar 191992 12:OOAM (141501 )Lawson, Cassandra [ 6

Mar 191992 1200AM (141502) Lawson Cassandra

Mar 191992 1200AM (141507) Lawson Cassandra V

G!E)’2EZI(-)(-) (-)

5 Itams.

Fname: b
Lrmme:

m

@z)@9EiEiiD

Figure B-n The Comment selector snd the Person sub-selector.

Dakzbuse ID is the unique identifier of the comment.

Author Fname is the lirst name of the author.

Author Lname is the last name of the author.
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@EE9@ED@E)@EE3
u

-----------------------------

!
a

Comment f.far 191992 12:OOAM (141501 )Lawson Cassandra M,
.

Date

Parm Levek

Authoc

Text

CURRENT ENTITV — COMMENT ; 141501

Mar 191992 12:OOAM

~
Lawson Cassandra hf.

TM s reference reports tha sequence from 7 to 2335

Comments:

@!Ea
ganbank

Figure B-1 2 The Comment fosm.

Dure is the date the Comment was created. This is put in automatically.

Perm (permission) Level is an exclusive setting with two options public and private.
Public means any user will see the comment. Private comments will be seen only by
database SM.

Author contains the single link to the author of the comment. It expands to the Person
entity.

Tat is a text field for the actual text of the comment. You may type the comment
directly into this field.

Refs contains the multiple links to References for this comment.

Comments(s) contains the multiple links to Comments appropriate to this form.
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I
B.2.3 The Entry Form

The Entry form contains information that will help database users locate a particular
Sequence that is of interest to them. It also contains information used to generate rhe
flatfile report that is sent to the corresponding author of a submission. llms, the Entry
form provides a context in which the sequence is presented.

I
1

Locus

Acmsslon Numben 100981.

SecondW Acwsslon:

Databs.m ID:

I
11’

I-1

RATLYMTNF, ROO, 100961
119

&

II h’
.

1’
Ii

(2ED(2E){-)(-) (-+--
I 1 Item.

Figure B-1 3 The Entry selector.

Locus is the locus name of the entry.

Accession Number is the accession number of the Sequence linked to the entry.

Secondary Accession is the number of any secondary accession number linked to the
entity.

Database ID is the unique identifier for an Entry entity.

I
I

I
I
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@E3c!Em@E9@EE3
u

-----------------------------

!
.

Papec [1512241 [Publicatlonl ??, ?F-?? (1 992)

Entry RATLVMTNF, ROD, 100981
v

CURRENT ENTITY — ENTRY’ B 103449

LOCUS RATL’fM TNF

Sequenca: 100981 (7105 hp.)

Date: Nov 51992 7.48PM

Segment _ _of

Origim

Old SO Ur’w:

Organism

Oiw BAO I BCT I INV ] MAM I ORG I PHG I PLN

PRI ] RNA I ROD [ SYN I UNA ] VRL I VRT
1

Mol TYPe: ds-ONA ss-mRNh SS-RNA ss-rRNA I ds-RNA ms-ONA ins-RNA I
SS-ONA SS-CRNA SS-SRNA ss-tR NA SS-U RNA SS-XRNA

Topolog~ ~1

Olstribute: private pu bllc distribute

:-’’:’*I -“l+

~~ -fsl---~
[151 2241 [Pub llcatlonl ??, ??-?? (1 992)

0

Mala Flatfile v

@@z@

gonbank

Figure B-14 The Entry form.

Locus is a text field for the locus name for this entry. The first three letters of this field
are found in the Abbreviation field of a Taxonomy form linked to the sequence. They
indicate the organism. The next three letters, in most cases, indicate the product. The
remaining letters (up to 10 total) are for uniqueness. For information on GenBank
conventions regarding leas names see “Locus Names” on page A-3. Lams names may
change flom release to release.

Sequence contains the single link to a Sequence entity. The field maybe expanded to the
Sequence entity. The summary that appears in the field should indicate the number of
base pairs in the sequence.

Date is a type in field containing the date the entry was created.

Segment is a text field containing the numbr of a segmented entry.
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Origin is a text field for information about restriction sites or the position of sequences
relative to one another. ‘IWOexamples are, “100 bp upstream of NotI site” or “1.fib
downstream of segment 1.” The location referred to is the first base of the sequence.

Old Source is no longer used.

Div: (Division) A check box for the thm letter code describing the source of the
sequence. This code is found in the Div field of a Taxonomy form linked to the
sequence. There are twelve divisions.

h401Type is a check box for the molecule type of the sequence. This is usually ds-DNA
or mRNA, though there are other, less frequent, options. ds-DNA is the default value.
There are thirteen options.

Topology is a ch~k box. The default value is Lkar. Change this field to Circular if the
sequence represents the complete circular molecule.

Dis(ribure is an exclusive setting that is set depending upon whether the data is
confidential or public.

Keyword(s) contains the multiple links to Keywords. Product names are usuaUy linked
in as keywords. You may use wildcards to find keywords. For example, if the product is
“aldo-keto rexiuctase” you may type ald*ket* and the selector will search for keywords
that begin with “aid” and contain “ket” in the name. If the selector finds the pattern it
will produce a list from which to choose. (If you call up the Keyword form, be very
carefti, changes made to a keyword will affect the appearance of rhat keyword
everywhere in the database.)

Sec Ace(s) contains the multiple links to any secondary accession numbers. The
secondary accession numbers can occur for a variety of reasons here is one example. A
segmented entry is later joined to make one sequence. Each of the accession numbus of
the original segments will become secondary accession numbers for the new sequence.
Those numbers should then be linked to this field as sezondary accession numbers of the
new

Refs contains the multiple links to References for this entity. A paper reporting results of
secondary sequence analysis (secondary reference), rather than initial reporting of
sequence daQ should be linked to this field in the Entry form. Papers containing the
initial reports of a sequence (primary reference) should be linked to the Refs field in
both the Entry and Sequence forms.

Comment contains the multiple links to Comments appropriate for this entry. This is the
only Comment field that will appear in the flatfile report.

Spechzl Commands

Make F/a@2e will creates a flatlile report. The report is displayed to the user. There are
two format options: Fladile and ASN.1 (see the Figures below).
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v

L031S RATLWTNF 7105 bD cls-ONA RCO 05-NOV-1 992

P.CCESSICN
KZVWRDS
5CMRCE

CRGMIStl

REFERENCE
WTNms
TITLE

JCURNAL
STPXOPRD

FEATURES
CDS

OEFIN~CN Rattus norveglcus lytphotoxin C7NF-beta) gene. cotplete cds. tUnOr
necrosis factor (TNF-alpha) gene. conolete cds.
100981
Iynphotoxin; tumor necrosis factor.
Rattus norvegicus (strain Sgrague-DaWley) (library: 1 -bda OASH II
f rm St rataaerm) ●al e DNA.
Rattus norvtigi &
EukaryotX Anl~ali~ Chorqatw Vertebrat~ nae~alirc Theria:
Eutheria: Rodent{a; Wooorpha; W.midae; FWi nae.
1 (bases 1 to 7105)
Kwon,J. . Chung,I. V. and Bonvenlstm.E. N.
T%e rat tuaor necrosis factor genes: Cloning and functional
anal S{S of the rat TNF-a promoter region

LUnpu llshed (1992)
unannotated staff _entr

YLocati on/Qual f i e rs
joln(4432..4617 .5 098..5152.5301 ..5348 .563l..6@49)
f Droduct=” tueor necrosis factor-

●RNA

5’OTR
(0s

/iaene-.TNF-alnha.
l~odotitart-~
/transl ati on-. FHESt41RDELAEEALPl@31CC LCWRRCLCLSLFSFL LVffiA
TTLFCLLNFGV2CPNKEEKFPNG LPLISSt%QTLTLRSSS@SSDKJVPJiWrWM!AE
EQLEWLSm#tALLANGKI LIUINQLWPtOGLY LIVSQVL FKG@XPDVVLLTHIWR
FAISVQEKVSLLSAIlc5PCPKWPEC?ZLKP'WEPNVLCCVFQLEKCDLLScWWLPK
‘f LDJTESCQWFCV2AL.
join(4?70. .4617, ~09B. .5152,5301 ..5248.5631. .6B5B)

fi%&’#~%p1634..l642)
3.. 173B.1B21..1920,2142554 )54)

Iproduct-.l ymphotoxin.
/gene= ’TNF-beta”
/codo=tart-l

Figure B-1 5 Output from the Make Flatfile: Flattile command.

Oa-entrv ::- set f
class iwc-prot ,
date

std i
year 1992 ,
●onth 10 ,
day 51.

descr f
title .Rattus nerve icus 1ymphotoxl n (TNF-betal gene. cosPlete cds. ~ueor

?necrosis factor (TNF-a pha) gene, complete cds and translated products. .
pub {

pub {
gen {

cl t .In Preparation (1 992) . .
authors [

naees
<*. c-., .

.Kvon. Jongbum. ,

.Chung, 11 V.. ,

.Benveniste, Etty N“ ] ] .
date

std {
year 19921 ) 1 } .

org t
taxnaee .Sprague-Dawl EY. 1 ) .

seq-set (
seq {

{d c
“-g&bank {

naae .RATLVNTNF.
access{on ‘LO0981: ) 1 .

descr [
title .Rattus norveglcus 1yephotoxin CTNF-betal gene. cmpl ete cds.

Figure B-1 6 Output from the Make Flatfile: ASN.1 command.
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B.2.4 The Feature Form

The Feature form contains information that provides a functional context for a span of
the sequence. “The DDBJ/EMBL/GenBank Feature Table Definition” is the
authori&ive document regarding features.

Figure B-17 The Feature selector.

Databuse ID is the unique identifier of the Feature entity.

Sequence ID is the accession number of the Sequence containing the feature.
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!/
&

-----------------------------

Paper [1512241 [Publlcatlonl F? ??-?? (1992)

Enw RATLVMTNF, ROD, LO09131
v

Sequence: LO0981 (7105 hp.)

Feature: 321753: mRNA (v ktual)

CURRENT ENTITV — FEATURE S 321753

Feature Key ~ mRNA

Span: ( _. —)-(— .— ) ❑ On Comp Strand

Ceneocc TN F-alphas pecles Rattus ncfveglcus (brown ra~ common rat Nwway rat), [map positlo

Prod uti [Productl

Region: [ReglonJ

Complete: w 5’end W 3’end

Labek

Operato~ group join one-of order replace

fits consensus I&’ !XII dete!sninerk’ AI

Reading Frame: ml

Nob:

Replaca String:

Components:

(lsmments

@IEEE) GiEEz19 (’h”w’e””enC’)

genbank

Figure B-18 The Feature form.

Feature Key contains a single link to a name describing the function of this section of
the sequence. CDS, exon, 5’ UTR are examples.

Span is a text field for the span of the feature. The Iirst two fields are for the start of the
feature and the second two are for the end of the feature. There are two fields for each to
allow for fuzzy ends, i.e. a range of numbers that is known to include the start of the
feature and/or a range for the end of the feature. Leaving the first number blank means
that the start of the feature is known to occur before the second number in the start field.
In the same way, if the last field is left blank, it means the end of the feature eccurs at
some number greater than the Iirst value in the end field. For example,
Span( . 1 ).. ( 350 . ) means the start of the feature occurs before 1
and the end occurs after 350.
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Check the On Comp Strand box if the feature is on the complemental strand of the
sequence as pxesented

Product contains the single link to the Product associated with the feature.

Gene contains a single link to the gene associated with the feature. This field expands to
the Gene Occurrence form. The Gene Occurrence form has a Gene field which expands
the Gene form. The same gene may be linlaxi to multiple gene occurrences.

Region contains the single link to the Region of the genome on which this feature is
found.

The Complete boxes should be checked when either (or both) the 5’ or the 3’ end is
complete.

Operator is an exclusive setting for the operator that connects the components of a
virtual feature. For example, the features could be “joined:’ meaning end to end, or the
operator could be “order: meaning the order of the features is given, but there maybe
areas between the features that are not known.

Fits Consen.rm Does this feature fit the accepted consensus for such featurea? For
example, does an intron satisfy Chambon’s Rule? Select yes or no.

Exp Determined Was the feature experimentally determined? Select yes or no.

The Reading Frame can beset to 12, or 3. The value defines the lirst base in a codon. If
the frame is 1, the first base in the feature is the start of the codon. If the frame is 2, the
second base of the feature is the start of the codon. Use the Translation button at the
bottom of the form to check the amino acid tmnslation of the feature.

Note is a text field for any descriptive information about the feature that cannot be
linked as a different qualifier. The contents of this field will appear in the flatfile report
as a /note qualifier. In other words, this field is for the tirst of the /note Qualifiers. Other
notes may be linked to the Feature in the Qualifier field.

Replace Wring is used when the Replace operator is chosen. The replace strings are the
letters of the of the bases that will replace the span idcntilied in the Start and End fields.
The replacement may involve the insertion or deletion of bases. For more information
on replace strings, see “Replace Strings” on page A-5.

Components contains the multiple links to the components of a virtual feature.
Expanding on any of the components will bring up the Feature form of that componenL

Qua/ijier(s) contains the multiple links to the Feature Qualifiers.

Comments contains the multiple links to Comments for the Feature.

Refs contains the multiple links to any References for this Feature.

B-22 Gen Bank

I
1
I
I
I
I
1
1
I
I
I
I
1
I
I
1

I
I

1
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Special Commands

Locate span searches the span of the feature for a given pattern of bases. If, for example,
you issue this command input “atg”, AWB will create a list of the places in the span
where the pattern “atg” occurs. If the string is unique, AWB will enter the number of the
first base pair (5’ end) in the Start field. See the Figure below.

Anu”noAcid Translation produces an amino acid translation of the span. Choose either
the 1 or 3 letter code. See the Figure below.

Show Sequence calls up the span defined by the Start and End fields. See the Figure
below.

~

Base Palm

I Span: attca

-

7
2160, 21&l &

S466, 5470
.

I ~~@iEiD

Figure B-19 The bcae. Spanbox.
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n

ggctgtctctggctcacaaggctgctgagatgtctcaggcctcccttccttccttcctt
GCLWLTRLLKHSQ AS LPSFL

ccctccctcaqagcttcccagactgttccctgaggcacagcgcccagccttccttacgga
PSLRASQTVP$G TAP SLPYG

accccctatatttataattgcacctgtgactatttatttattatttattatttatttatt
TPYIYNCTCDYL FIIVYLFI

tgcttatgaatgtatttatttggaaggccggggcgtcct9ga99accca9c9tt999aa9
C L $ MY L F CR P G R P G G P S VG K

ctgtcttcaggccMcatgttttctgtg=mcggagctaaactaccagctatccccatc
L S S G QH VF C E N G AK LP AI P I

tggtcccccacccccgcctcgttgcctcccccttttcttttgcttatgttta=acaga
WS PTP AS L P P P F L L L MFKTR

tatttatctaacccagttgtctt=taatgctgatttggtgaccaggctgtcgctacatc
Y L SNP VVL I M LI W$ P G C RY I

TEPLLPT GA VT VI ALRVI~X
actgaacctctgctccccacgggagccgtgactgtaatcqccctacgggtcatt agag

Translation warnings:
f=

I
&

w

(Go to ba.sepalr... co to amlnc-acid... Bp 16s2 Amino Acid 561

Figure B-20 OutputfromtheTranslation l-letter command.

~’i
caggaccccgcacagcaggtgagcctctcctgccctgtctccttgggcttaccccggtaacaggcatccctc .
a99atCCt9CCtcttctctt9 a9ccacagtcttttctgtacaacctgcctggatcccccagcc*atgg

~1
GO to basapalr...

)- 137

Figure B-21 Theoutput from tie Show Sequence cmnrmmd.Thenumber
highlightedbsse pairisinthelower, nghtcomer.

of the
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B.2.5 The Feature Key Form

This fortrt contains the official name of a feature key. The Feature key is linked to the
first field of the Feature form. Currently, 3/12/93, there are 71 feature keys.

I
Feature Key Name: mRN&

mm

mRNA

‘ u

.

.

(zEo@iE)@mE3@iimi9 @zi!)
1 Item.

Figure B-22 The Feature Key selector.

Feature Key Name is one of the list GenBank feature names. Examples are CDS, intron,
and TATA_signal.
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I

Entry: RATLYMTNF, ROD, LO0981

Sequencw LO09E1 (7105 bpJ

Featurw 321753 mRNA (virtual) AA

I -----------------------------Featkafi mRNA 19
.

Name:

GanBank Kev

EMBL Kow

Definition:

Cnmmen&

CURRENT ENTITV — FEATURE KEV B 10234

c (CDS, exon) and 3’un&anslats d m Ion (3”UTR).

‘~l~.fsg~l

@i!EEE3
genbank

Figure B-23 The Feature Key form.

Name is the current GenBank name for the feature.

GenBank Key is the old-style GenBank Feature Key name.

EMBL Key is the EMEL version of the name.

Definition is an explanation of the Feature Key.

Comments contains the multiple links to Comments appropriate to this Feature Key.

Refs contains the multiple links to References for to this Feature Key.
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B.2.6 The Feature Qualifier Selector

Feature Qualifiers are linked to the Qualiiier field of the Feature form. The Featqual
selector finds Qualifier entities. See “The Qualval Form” on page B47.

Qualifier Name EC-.

mm

~EC_number

‘ u

.

.

@z) ‘C!@(~) (-) (-)
1 Item,

Figure B-24 The Feature Qualifierselector.

QuulijierName is one of the GenBank feature qualifier names. Examples are anticodon,
codon.start, EC_number, and rpt_frunily.
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B.2.7 The Gencode Exception Form

The Gencode Exception form contains general translation exceptions that are applied to
a given organism. It is linked to the Taxonomy form.

Note: Any exceptwn entered in thisform will apply to all taxonomy nodes beneath the
one to which the Gencode Exception entity is linked. Speci& translation exceptions are
entered in the Feature form (of a cfi) in the Qualijier jield. The Featqual is
transl_except.

@!!!Ei) c!E3E!!E)@iEE3
m-l

Sourcw Sprague -Dawley, DNA. (1.1)..(7105.710S)

Taxonomfi strain Sprsgu8-Daw18y, speclex Rattus nuveglcus

-----------------------------

Taxonomy speclax Human Immunodeflcionsy virus typa 1 (HIV-1)

i

A

Cmncodw ata, Met start .

CURRENT ENTITV — CENCODE EXCEPTION # 10793

Codon Excaptlosu

Amino Acid:

POsltioru

(E!E+E3
genbank

Figure B-25 The Genusde Exception form.

Coabn Exception is a text field for the letters of the codon exception.

Amino Acid contains exclusive settings for the amino acid for which the codon
translates.
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Position contains the exclusive settings for the position of the codon exception.

B.2.8 The Gene Form

Gene entities are linked to Gene Occurrences which is in turn linked to a Feature.

Database ID:

Gene Name: TNF%.

CDB ID:

Allele:

Product Name: ~ k fact.w alpha

Product ID: 12980

~(lvod”ctsub-,el,ctw) g

TNF r8ceptcr

~ g

.

]TNF-alpha

TN F-beta
.

GEiom@mEi)@E!zE9 @iEED
14 Items.

Product Nam~ tumcr necrosis..

Database ID:

m

The Forms

10 Items.

Figure B-26 The Gene selector snd the Product sub-selector.

Dutabuse ID is the unique identifier for the Gene (or Product in the case of the sub-
selector).

Gene Name is the text field for the official name of the gene TNF- alpha, lacZ and fliD
are examples.

Other fields in the selector boxes are the same as in the form.
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I

Entry RATLYMTNF, ROD, LO0981

S8quencw 100981 (7105 hpj

F@aturw 321746 CDS (VlftUal)

!

Cen.xc TNF-alpha, species Rattus nuveglcus (brown rat common rat NcrvmY mtl [map poslt[onl -

Cane 17092 TNF-alpha .

CURRENT ENTl~ — GENE S 17092

Name: TNF-alpha

Allelw

CDB ID

Pmbn:

Produst.s:

Comments

II-I

M

gwsbank

Figure B-27 The Gene form.

Name is a text field for the official name of the gen~ lacZ and fli.11are examples.

Allele is the GDB name of the allele, if known.

GDB ID is the GDB ID of the gene, if known.

Probe is a text field for the names of probes used to isolate the gene.

Product(s) contains rhe multiple links to the Products encoded by this gene.

Refs contains the multiple links to References for this gene.

Commen(s contains the multiple links to Comments for this gene.
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B.2.9 The Gene Occurrence Form

Gene Occurrence entities are linked to features. The link in the Gene field of the Feature
form may be followed to a Gene Occurrence form.

Gene Database ICU

Gene Namw SPS1

Taxonomy Database ID: 12031

Tasmnomv Sclentiflc Name: Solnacia olerace~

mm

Taxonomy Sub-Salectw) (Gene Sub-Selectw

u]SPSI, species Splnacla oleracea (spinach). [map pmlt[ “

.

Database ID

Scientific Namw Splnacla OIEF

Common Name: splnt

m

!Ispecles Splnacla olwacea (spinach) [ -

.

@z)@E9@Ez)
1 Item.

Database ID

Gene Name: SPS1.

CDS ID:

m

Spsl
1 IFI

I
@E)@i!3@Eizl

1 Item.

Figure B-28 The Gene (kurrence selector snd the Taxonomy and Gene sub.
selectors.

Gene Database ID is the unique identifier for the gene occurrence.

Gene Name is the GenBank name for the gene.

T~nomy Database ID is the unique identifier for the taxonomy node linked to the gene
occurrence. This is the same as the Database ID for the Taxonomy sub-selector.

Tuwnomy Scienfzjic Name is the scientific name of the organism. Some examples are
Homo sapiens (genus and species), Scotobacteria (division), and Prokaryota (kingdom).
This field is the same as the Scientific Name field in the Taxonomy sub-selector.

Common Name in the Taxonomy suhelector is the common name of the organism
(e.g., man, cow, mouse).

Database ID in the Gene sub-selector is the unique identifier for the gene.
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1
GDB ID in the Gene sub-selector is the GDB ID of the gene.

v

u

P8PJR [151224] [Publlcatlonl ??, ??-?? (1992)

Enw. RATL’fMTNF, ROO, LO0981

Sequena 100991 (7105 bpj

Featura: 321746 CDS (vlrtuaO

Cenccc TNF-alph& SP8C18X Rattus nmeglcus (brown rat common mt Nwway rat), [map IYoskionl

CURRENT ENTIW — GENE OCCURANCE B 17046

CenX 17092: TNF-alpha

T8xonomW SPECIES Rattus norvaglcus (brown mt common ra~ Ncway rat)

Map position:

Numb Esmns:

Sequenmd -[

::~1 ““’on’~l

‘~~Refs:~l

@Ei3
genbank

Figure B-29 The Gene Occurrence.form.

Gene contains the single link to the Gene. If the gene is identified only by a product, thk
field should be left empty. This field expands to the Gene form.

Tuxonomy contains the single link to the species ‘Mxonomy node of the organism
containing this gene.

Map Position is the map location of the gen~ 12q24 is an example.

Number of Exons is a text field for the number of exons in the complete gene (whether
or not all of them appear in the presented sequence).

Sequenced is an exclusive setting. Is there a sequence in the database for any portion of
this gene? The default setting is yes.
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B.2.1O

Products contains the multiple links to the Products of the gene.

Region contains the multiple links to the Regions of the genome on which this gene is
found.

Refs is contains any References linked to this Gene Occurrence. This field is not often
used.

Comments contains any Comments linked to this Gene Occurrence. This field is not
often used.

The Keyword Form

Keywords are linked to Entry entities.

Note: Changes made to a kzyword in this form @ect the appearance of that word
everywhere it is used. In other words, a single keyword may be linked to hundreds of
entities, and any change to that word appears in all of the entities to which it is linked.

Keyword Name tumaf ned.

m@@
d

tumaf necrosis factw

‘El

.
tumw necrosis factw alpha

tumw rmcrosls factw Inducible gene RJ

@E!3@!DGEE!Ei)@!EEE)(zED
11 Items.

Figure B-30 The Keyword selector.

Keyword Name is the name of the
particularly advantageous to use
capitalization differences.

keyword as it appears on the keyword list. It is
wildcards here to minimize typing errors or
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1

m!!Em QzEm@!E)@EzE3
Is!

-----------------------------
Papac[151 2241 [Publlcatlonl ??,?F-F?(1992) El

.
Entry RATLVMTNF, ROD, 100981

Kaywcrd 12686 tumcf neaosls factor IT
CURRENT ENTITY — KEYWORD # 12666

Namw tumw necmsls fact.x

Cammnnts:~~Refs~~

Figure B-31 The Keywordform.

Name contains the keyword. Changing the keyword in this field will change its name
throughout the database.

Refs contains any References linked to this Keyword. This field is not often used.

Comments ecmtains any Comments linked to this Keyword. This field is not often used.
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The Forms

The Paper Form

A journal article cxmtaining a sequence is the typical source for information that goes
into the database. The Paper form contains the reference information surrounding a
journal article or other published document, Unlike the Reference form, the Paper form
contains a link to the Entry form.

The Paper selector is the only one with a special command button.

Match Current is enabled when a Paper entity is in the base window. If you click
SELECT on this button, AWB will search the database for Papers that are similar to the
one in the base window. It produces a list, in the selector, of the Paper entities and
includes a number that indicates the percentage of the match. A number in the 80s or
90s should be looked at carefully. If the two entities are the same, they can be combined
with the Edi~ Combine command. See “The Edit Menu” on page B-3.

I
Database Id

Volume:

St- Page:

Publication

Author Fname:

Author Lname:

I

Submission ID

Submitter Lnamtx

Planta
Submlttor Fnam%

Robert Accession Numbe~

Klelm Locus Name:

~(.atch C..ent)s

Pub Sub-5 electcr) ( Authw Sub-Selectcf

d

I[15370EI Plants ??, ??-?? (1993)

‘ g

.

.

_’@j(-)(-) (-)

1 item.

Abbrevlatlon: Plan@

m

~B

G!a@EE)@i@
1 item.

. . .

First name: Robert

Last name: KlelrL

C@!)

G!Eo(zz9(EiE9
2 Items.

Figure B-32 The Paper selector and the Publication and Author sub-selectors.

Database ID is the unique identifier for the paper.

Volumeand Start Page arejournal volume and beginning page of the article.
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Puldicatwn is the abbreviation of the publication as it appears in the database. This field
is the same as the Abbrevz”ationfield in the Publication sub-selector.

Author Fname and Author Lname are the firstand last names, as they appear in the
database, of an author. These fields are the same as the Fnume and Lnume fields in the
Author sub-selector.

Submission ID is the unique identifier for the particular submission entity.

Submitter Lname and Submitter Fname are the lastand first names of the corresponding
author for the submission. T&se fields are the same as the Lnume and Fname fields in
the Submission sub-selector.

Accession Number is the accession number of the sequenee linked to the paper.

Locus Nume is the locus name of an Entry entity linked to the Paper entity.
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v

@!l!Ez)@zzD@E)@izE3
d

-----------------------------

El

*

Paper [153709] Planta ??, ??-?? (1 993)
.

IT
I Ili

CURRENT ENTITV — PAPER # 153708

Publication: Planta

Title:

Pub Status:

Has Sequence:

Ho Id datw

Clt address

Submission

Authom

Cnmments

Volume: _ Issu= _ Pages Vox 1993——
Clonln and d

i
evelopaental expression of sucrose phosphate synthase from .

spi nac
IElw
!

Publlshed In Press Submitted fcr publication [ In preparation I Unpublished

~-[ l,s “,,.: ‘-l

Jan 11900 1200AM

rPEn”’e’r 1.*
~li ~li

pjjijjjyatus:=~pDATA dlstiibuted, [personJ, Ott 2S 1992 731P

DATA sent to submitter, March, Shelley J., Ott 2

DATA set fcf release, MarctL Shelley J., Ott 261
0

oct12 1992 12:OOAM (1711 -

IB.
‘Respond to Auth.w v) ( Acknow Ie dge v) (Entry Template ~~) (-)(~)

genbank

Figure B-33 The Paper form.

Publicatwn contains the single link to the Publication. The Publication abbreviation
appears as the summary in the field.

Volume, Issue, Pages, and Year are text fields that contain the spific reference
information for this paper.

Title is a text field for the title of the paper. The titic should be in lower case except for
the first letter and any letters tha~ by convention, are always capitalized (e.g., DNA,
fiiS, Therrnus acquaticus). The first letter after a colon is capitalized, and there is no
period at the end of the title. For more information about title conventions, see “Th.les”
on page A-6.

Pub Status contains exclusive settings for the publication status of the paper.
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Paper has two nonexclusive settings. Contains Seq means the paper has an original
sequence in it. On-Site means the paper is available

Hold &te is a text field for the &te until which a sequence is to be held confidential.
There must be a date for all HUP (Hold-Until-Published) papers. Information in the
paper form cannot be distributed prior to this expiration date.

Submission contains the multiple links to Submission entities linked to this Paper. Each
item in this field represents a link which maybe followed to a Submission form.

Authors conrains the multiple links to the authors. You may expand any name in this
field to see the Person form of that author.

Entry(s) contains the multiple links to the Entry entities for this paper. Each link maybe
followed to an Entry entity.

Statis contains the multiple links to the Reference Statuses applied to GcnBank
submissions. To set a status, link a new status and follow the link to the Refstat form.
Use the menu button in the Refstat form to set the status.

Comments contains the links to any Comments for this Paper entity.

Spectil Communds

Respond to Author prepares a letter to be sent E-mail to the author. The lctrer will
include the flatfile report. This command is usually used by GenBank annotators to
respond to the author after a submission has been reviewed. See the Figure below.

Acknowledge prepares a letter to be sent by E-mail of faxed to the corresponding author.
The letter reports the accession numbers of the scquenccs(s) and explains update
procedures. If the submission is HUP, more detail about HUP updates is given.

Make Fla@e creates a flatfile report. For a figure illustrating the output, see “The Entry
Form” on page B-16.

Link Enm”es is used to link multiple Entries at one time. A Sequence entity will be
created for each sequence, as well as and Entry entity. Enter the number of Entries in the
Link Entries box (see the Figure below). The Sequence entities are created with
consecutive accession numbers.

Template creaksa copy of a selected Entry entity. Do not use this command when
annotating an Authorin submission, the Auinsub program has already added much of
the annotation.

Distribute sets the data for public distribution. Use the Distribute box to set the
annotation quality and quantity. See the Figure below.
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To: benvenist@ari on. enc. uab. edu
.

Subject: knotatlon of your GenBank submission (100981)
Cc: gbarcQllfe.lanl. gov gcr

21 Oec 1992

GenBank
Los Al aaos Nat{ onal Laboratory
Group T-10, nail Stop K71O
LOS A15aos. NM B7545 USA

~h&ne: (505) 665-2177
(50S) 665-3493

Eaa; l: updateSli fe.lanl. gov

Etty N Benveniste
IJniversl ty of Alabeaa at 61 rsinghm
Cel 1 6iology
UfW Station
6{ rtf nghae, Al abasa 3S294
USA

Dear Or. Benvenlste:

Vour nucleot{de sequence submission has been annotated and is being entered
into the nucleotlde sequence databanks (Genbank. the EmL Oata library. and
the ONA Oata Bank of Japan).

The data appear lar ely as they were submitted via Author{n. Ninor changes
?have been ●ade to a 1ov your data to conform to our annotation conventions.

YOU oa now use l-BOO-477-2459 for further technical assistance on the use
iof Aut orin.

@ ended for your review are the data as they shall
f

~pear in the next
re ease of GenBank. The data Wi 11 In addition be aval able over the network
data servers for GenBank In the U. S., EtBL in Europe. and 006J In Japan.

You can greatly assist us fn presenting your data {n as accurate a tanner as
possible by paying specific attention to the fol 1owing in your review:

me

Figure B-34 Output from the Respond to Author command. The letter includes a
copy of the flatfilereport.

[< 4

Figure B-35 The Link Entries box.

Q Paper Distribute

Distribute: ~ distribute

Leave ● s ix ❑ Annot QuantitW ~ full

Leave as 1s: ❑ Annot Qualitw @ staff_en@y

Figure B-36 The Distributebox.
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B.2.12 The Person Form

The Person form is form information about people in the database. Person entities may
be authors, GenBank staff, journal editors, or any other people associated with GenBank
or GenBank submissions.

Database Id:

First Namti Gecfge

Last Namm Reesq

I nstitutlo n:

Departmen&

Emalk

In kids:

@f_J(AddrMs Sub-Ssd8ctw)-

~!

@9’2!@ ‘SE!cii3 @zE!ia@Ei9
1 kern.

Database ID

I nstltutlo n: Los Alamos”.

Department

m

—

R[Los Alamos National Labcratco, Gen [ A

Los Alamos National Laboratwy, G8n

Los &lamos National Iabcfatw, INC “

@a@EI)@@
7 Items.

Figure B-37 The Person selector.

Database ID is the unique identifier for the Person.

The First Name, Lust Name, and Initials fields are for the names and middle initials of
the person. Include a period after each initial.

Institution is the name of the institution this field is the same as the lnstiturwn field in
the Address sub-selwtor.

Department is the particular department at the institution. This field is the same as the
Department field in the Address sub-selector.

Database ID in the Address sub-selector is the unique identifier for the Address entity.
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?

EE!E@@EE9@E3@EiE)
i--l

-----------------------------

I
.

Person: Reese, George C. Ill .

da

CURRENT ENTITY — PERSON # 174956

Last Namm Reesq Flrsk Cecqe Inltalx ~ suffix Ill

Sp. Addres% ms k710

Addresx Los Alamos National Labefatwy, Co nBank

E Malk

Work Phon=

Fax

Telex

Home Phone:

xaba.se Loghx

Perm. Levek

Co??. Authoc

Comments

gu@llfe.lanl.gc4

665-3799 Extension:

@!mm
genbank

Figure B-38 The Person form.

Last Name is the last name of the person.

First is the first name of the person.

Initials are the middle initial(s). Include a period after each initial.

Suf@ contains the text of any suffix for the name, like Jr. or HI. This should not be a
title, like Ph.D.

Sp. Address is a text field for a building number, mail stop, P.O. Box, or other specific,
~rsonal address information. The information in this field, along with the information
in the Address entity, forms the complete address of the Wrson.
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B.2.13

Address contains the single link to the adchess entity of the institution associated with
this person.

E Mail is a text field for the complete E-mail address of the person.

WorkPhone is a text field that for the complete work phone numbr.

FAXis a text field for the FAX number.

Home Phone is a text field for the complete home phone number.

Database login is the AWB login name of the person.

Perm. Level is the type of permissions this person has.

Corr. Author is an exclusive setting. Set this field to Yes if this is the person to whom
correspondence about a submission should be sent.

Comments contains any Comments linked to this Person entity.

The Product Form

Products are linked to features and to genes. Though Product names are often used as
keywords, Product entities are never linked into the Keyword field.

Database ID:

Producl Namn: tumw net..

Abbreviation:

Q@@i@

10 items.

Figure B-39 The Product selector.

Database ID is the unique identifier for the product.

Product Name is the name of the product as it appears in the &tabase. It is a good idea
to use wildcards in this field.

Abbreviation is the three letter abbreviation for the product.
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@E9@izE)@E9@EEz3
Iu

PaPec [151224] [Publlcatlonl ??, 7?-?? (1992)

Entry RATL’fMTNF, ROO, 1009S1

Sequencw LO09B1 (7105 bpj

Faaturw 32 174B: CDS (vlrtuaD

A

A

Product tumw namosls factw .

I Namex
Abbtww

CURRENT ENTITV — PRODUCT 8 109e9

tu mm neaosls factcq

Geneoccs

Comments:

@!EEm
genbank

Figure B-40 The Product form.

Name is a text field for the name of the product,

Abbrev is a text field for the three letter abbreviation for the product to be used in the
locus name.

Geneoccs contains the multiple links to the Gene Occurrence entities.

R@s contains any references linked to this product. This field is rarely used.

Comments contains any comments linked to this product. This field is rarely used.
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B.2.14 The Publication Form

The Publication form is for information about journals and other publications
appear in the database,

Database ID:

Publication Namw ●Molecular.

Publication Abbreviation:

@!)@@

[Am. J. Resplr. Cell Mol. BIoL

‘ o

A

Brain Res. Mol. Brain Res.

Exp. Mol. App. Plant Blosystemat
.

Figure B41 The Publication selector.

Database ID is the unique identifier for the Publication entity.

Publication Name is the full natne of the publication.

that

Publicatwn
database.

Abbrew”ation is the abbreviation for the publication as it appears in the

I
I
1
I
I
I
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-----------------------------
Publication: Am, J, Resplr. Cell Mol. Bid, lt4

IT
CURRENT ENTITV -- PUBLICATION 8 11113

Name ~rnal of Respiratwy Cell and Molecular BloloqY

Abbreviation: Am. 1. Resplr. Cell Mol. Blol.

ISSN numben 10441549

Database: None GBnBank EMBL DDBJ

Type: @ Journal

co ntad [Person]

Publishe~ [Instltutlonl

“’t””: ~E

I

@EzE3
aanbank

Figure B42 The Publication form.

Name is a text field for the complete, official name of the publication, for example,
“Journal of Clinical Biology.”

Abbrev contains the official NLM (National Library of Medicine) abbreviation for the
publication, for example, “J. Clin. Microbial.” This is the abbreviation that appears in
the Publication field of the Paper (or Reference) form.

ISSNNwnber is a text field for the International Standani Serial Number of a journal.

Durabase is an exclusive setting. If the publication is regularly scanned by the staff of
one of the databases, which one scans it?

Type is a menu button for the type of publication (e.g., book or journal). Click MENU
and drag to choose a menu option. ‘l%e options are Book, Journal, Proceedings,
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Submission to DDBJ, Submission to EMBL, Submission to GenBar& Thesis, and
Unpublished. Highlight and release to choose an option.

Contact contains the single link to the person to call in case of questions about GenBank
interactions with this particular journal.

Publisher contains the single link to the Address entity of the publisher.

Editors contains the multiple links to the editors of the publication. Each item in this
field is a link to a Person entity.

Comments contains the links to any Comments for this Publication.
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B.2.15 The Qualval Form

The Qualval form displays the Feature Qualifier information.

k-@m-
PJ

Papa.c [1 537081 Planta ??,??-?F(1993)

Entry SPISP51A, PLN, L@lE03

Sequencw L04803 (353o bpj

Featurw 322468 CDS (B7.87)..(3257.3257)

A

.

Qualvah fEC-number -2.4.1.14 .

CURRENT ENTITV — QUALVAL M 95628

Value: 2.4.1.14

Featquak ~ EC-number

@EEa
genbank

Figure B-43 The Feature Qualitier form.

Value is a text field that contains specific information that belongs with the Feature
Qualifier linked in below it. For example, if the Qualifier EC_number is linked in to the
Featqual field, the specilic Enzyme Commission number is typed into the Value field.

Featquaf is an abbreviated menu button for the name of the Feature Qualitier. Click
MENU and drag to choose the value.
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B.2.16 The Reference Form

TheReference form ,b the same fields as the Paper form with one exception. There is
no Entry field in the Reference form. A Reference form and a Paper form which display
the same information will also display the same ID number.

Pub Abbmv: J. Mol. Blol. Volumm 4°

Database Id: start Page

@ (~) or

J![101 1521 J. Mol. BIO[. 4.2686-2696 (1 984) -

I[1037I3I J. Mol. Blol. 47, 15-28 (1970)
w

I 2 lt8ms.

Abbmvlatlon: J“Mol*.

m

-[

G!E3@!z9cEii3
10h ms.

Figure B-44 The Reference selector snd the Publication sub-selector.

Pub Abbrev is the abbreviation for the publication as it appears in the database.

Databuse ID is the unique identifier for the Reference entity.

Volume is the specific volume of a journal.

Start Page is the number of the tirst page of the article.
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v .,, , I

@!!E3@FIm@E3c!EEED
dkl-----------------------------

Referencw [10378] J. Mol. Blol. 47, 15-2E (1970)

!

.

Publlcatiom

Volumex

Titlx

stat us:

Iiss Sequence:

Cit Address:

Hold data:

Submission=

CURRENT ENTllV — REFERENCE S 1037S

1. Mol. Blol.

47—lssu~— — — —Pages: 15 - 28 W* 1970

r ~tant tyrosi ne transfer rlbonuclei c act ds

IE

A
.

Published In Press Submitted fw publication I In Preparation I Unpublished

-1’ ,s “e.:’~[

Jan 1 1900 1200AM

~B

Author=

Comments:

~~s’atus;~~~!DATA released to publlc Staff, GenBank, Aug 23 *

mda. Trujlllo Fellcia K, Mar 71990 12:OOAM

0

~!i!

@!EE3
genbank

Figure B-45 The Reference form.

Pubficatwn contains the single link to the publication. The link can be followed to the
Publication form.

Year, Volume, Issue, and Pages are text fields for the specific reference information for
this paper.

Tide is a text field for the title of the paper. The title should be in lower case except for
the first letter and any letters that, by convention, are always capitalized.

Pub Status is an exclusive setting for the publication status of the paper.

Has Sequence is an exclusive setting. If the paper contains a sequence, set the field to
Yes.
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1s Here is set to Yes if the journal is part of the GenBank library.

Hold dure is a text field for the date until which a sequence is to be held confidential.
There must be a date for all HUP (Hold-Until-Published) papers. Information in the
paper form cannot be distributed prior to this expiration date.

Submissions contains the multiple links to the Submission entities.

Authors contains the multiple links to the authors. Each name on the list represents a
link to a Person entity.

Status contains the multiple links to the reference statuses applied to GenBank
submissions.

Comments contains the links to any comments for this paper.
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The Refstat Form

The Refstat form contains information about the statuses a~~lied to Reference (or
Paper) entities. It contains the single link to the person applying-the status.

@!E3@E3@E3@iEE3
d

-----------------------------

I
.

PaPec[151 224] [Publlcatlonl ??, ??+? (1 992)

RefstaC DATA set fw release, HoIIIs, Lisa A., Nw 41992 3YIOPM
w

CURRENT ENTITY — REFSTAT S 459037

Person Hollls, Lisa f+,

Date Nw 41992 3:40PM

Status @ DATA set fw release

““”””-’ ~H

I

l’Exit Fwm v>

aenbank

Figure B-46 The Refstat form.

Person contains the single link to the Person who set the status. The link may be
followed to a Person entity.

Dute is a text field for the date and time the status was set. This field will be filled in
automatically by AWB.

Starus is a menu button. Right click and hold to see the list of menu options. Highlight
and release to choose on of the menu options.
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Comment contains the multiple links to Comments for the Reference Status form.
Comments linked here are a useful record of special remarks sent to an author, or of

B.2.18

updates and other alterations made to a submission.

The Secondary Accession Number Form
Secondary accession numbers are linked to Entry entities.

G!IEo(i!E3@E)@EED
Iu

I Sewena L09S12 (464 bp) II-----------------------------
Paper [1563681 L Vlrol. 66,45464550 (1992)

i

A
Entw HIV2C648X. VRL 109S12

S9CSCC (L096 I 2), (L096 I 3) .

CURRENT ENTITY — SECONDARY ACCESSION S 23152

Semndary Aunsslon Numbcm L0961a

‘mmen”n‘“S: [

G!E3

I

Figure B47 The Secondary Accxx+sionNumber form.

Secondary Accession Number is a text field that for the accession number that is
considered secondary.

Comments contains any Comments linked to this seeondary aeeession number.

Refs contains any References linked to this secondary accession number.
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B.2.19 The Sequence Form
Sequence entities are linked to Entry entities. The Sequence field displays the base pairs
of the sequence. The Sequence form also displays the links to the Source and Feature
entities.

kcesslon NumbeK 100981.

mm

,LOOSJEII(71135LVI) ,~

Bmm~G

1 Item.

Figure B-48 The Sequence selector.

Accession Number is the unique database ID for a Sequence entity.
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v ,,

@i!im@!E9@E3@zzE3
IEi-----------------------------

Paper [1512241 [Publlcatlonl F?, ??+ (1992)

EntJY RATLYMTNF, ROD, LO0981

!

.

Sequence: LO0981 (7105 bpj

CURRENT ENTITV — SEQUENCE # LO0981

Deflnltion:

irsnot Qusn:

Annot Quak

Length

s0urc8:

#attus ncweglcus lymphotoxln (TNF-be@ gene+ complete cds, tumor necr ~

unannotated simple full

automatic staff-entry staff-mvlew

7105 bp.

Sprague-oawley, DN4 (1.1)..(7105.710S) ElA
Sequence:

Features

Comments

FeatUM RLVIllcate (-) Go to basepalr..) (Check Sequence

~

genbank

Figure B-49 The Sequence form.

Dejinitwn is a text field for the sequence definition. The definition should contain genus,
species, product, gene name, molecule type and identifier which tells what portion of
the gene is represented by the sequence. By convention, ordy the first word of the
&finition is capitaliti, the gene name is put in parentheses (if there is a product); there
is a comma after the molecule type and a period at the end of the definition. For
example, “Salmonella typhimurium flagellar protein (fliS) gene, 3’ end.” For more
information about sequence definitions see “Sequenee Definitions” on page A-5.

Annotation Quantity has exclusive settings for the amount of annotation done.

Annotation Quality has exclusive settings for the type of annotation done.

Length is automatically tilled in with the number of bass pairs in the nuclecstide
sequence.
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1

Source contains the multiple links to the biological sources of the sequence. Each link
may be followed to a Source entity. Each Source will have a span associated with it.

Sequence is a text field for the actual nucleotide sequence. Use the scroll baron the right
to move through the sequence.

Features contains the multiple links to the Features. For more information about
features, refer to “The DDBJ/EMBIJGenBank Feature Table.”

I

Seqels contains the multiple links to the entities that specify how the components of a
virtual sequence are assembled.

Comments contains any Comments linked to this Sequence.

R@ contains any References linked to this Sequence.

Specihl Communds

Replicate creates copies of a selected Feature. The new Feature entities will have the
same information as the selected feature only the ID numbers will differ.

Check Vector checks the sequence against a list of known vectors and informs the user if
there is a match. See Figure below.

Go to basepair sets the cursor at a given base. See Figure below.

Check Sequence runs consistency checks on all the listed Feature-s. For example, a cds is
checked to be sure it translates.

E
Figure B-5o The Check Vector box.

Base: 31. m

a

Figure B-5 I The Go to Ba.sepair box. Either type in the number or use the umnter on
the right.
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B.2.20 The Sequence Element Form
The Sequence Element form contains the spans of a virtual sequence with both rhe span
numbers of the virtual sequence and rhe span numbers of the original sequences that are
components of the virtual.

E!!!E9@z3@!m@EED
-----------------------------
Sequencm 100182 (369 bp~

Seqek (M46062), 1,85

CURRENT ENTITV — SEQUENCE ELEMENTS 17115

Sequanw: M46062 (65 bpJ

start 1

End: 6S

Spanstti 1

Gi!EiE@
wnbank

Figure B-52 The Sequence Element form.

Sequence contains the single link to the component Sequence.

Start is a text field for the number of the initial base pair of the span on the component
Sequence that will be used.

End is a text field for the number of the final base pair on span of the
Sequence.

component Jt

1
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B.2.21

Suppose base pairs 30 to 150 of the component sequence will be used, then Start is 30
and End is 150. Also suppose these 90 base pairs will make up bases 110 to 200 on the
virtual sequence. Then Spanstart is 110 and Span end is 200.

Spanstart is a text field for the start of the span on the virtual sequence that comes from
this component,

Spanend is a text field for the end of the span on the virtual sequence that comes from
this component.

The Source Form
The information in the Source form provides the biological context for the sequence.
The Source form also displays the links to the Taxonomy nodes of specific and
laboratory host organisms.

Database Id

Accsssion Numbec 100981.

~!Sprague-l) awtey, DNA, (1.1)..(7105.710s)

G!E)QE9Q!EDGZ3
1 Item.

Figure B-53 The Source selector.

Database ID is the unique identifier for the Source entity.

Accession Number is the accession number of the sequence to which the source is
liniced.

. .
!
L

I
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@EIEI)@iEm@!E9GEEzE3

!
.--------------------

PaPec [1 51224] [Publicatlonl ?? F?-?? (1 992)

Enw. RATL’fMTNF, ROD, LO0981
.

Sequencw LO09131 (7105 bpj

Source: Spraguai)awley, DNA, (1.1)J7105.71O’5)

CURRENT ENTITY — SO U RCE 9 100557

Sequenca ID LO0981

Span: ( ~. _).(m.m)1

Taso nomw stralm Sprague-Dawley, species Rattus nwveg[cus

Call Line:

C811 Type:

Dav Stage:

Tissue Type:

Llbrsrw lambda DASH II from Shtagen@

Haplotypm

SetiMatlng Tysm: male.

Moleculw @ DNA

“-””’’”us’ m ““virus’ m

Germllnm ~j Corn p Ietw -j

‘p:’~lLabHO”~~

‘~-~ ‘efs:~l

~

genbank

Figure B-54 The Source form.

Span is a text field for the span of the source. The first two fields are for the start of the
source and the second two are for the end. Usually the 5’ end and the 3’ end area single
base, so the first two numbers are the same and the last two are the same. There are two
fields for each to allow for fuzzy ends, i.e. a range of numbers that is known to include
the start of the source span and/or a mnge for the end. Leaving the first number blank
means that the start is known to occur before the second number in the start field. In the
same way, if the last field is left blank, it meams the end of the source span occurs at
some number greater than the first value in the end field. For example, Span( .
J_).. (JXL. _) means the start occurs before 1 and the end occurs after 350.

The Span fields are filled in automatically when the source is linked to the sequence.
The values will need to be changed if there is more than one source (i.e. for a synthetic
recombinant gene). For example, the lint 600 base pairs may come from one source and
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the next 1500 from another. Both sources are linked to the Source field of the Sequence
Entities and the Span numbers are adjusted accordingly.

Ta..wnomy contains the single link to the most specific branch of the taxonomy tree that
pertains to the sequence. This could be, for example, species, stmin, or chromosome.
The link may be followed to the Taxonomy entity.

Cell Line is a text field for the cell line. Examples are He~ MKC, and HEP.

Cell Type is a text field for the cell type. Examples are leukocyte and hepatocyte.

Dev. Stage is a text field for the development stage. Examples are fetal, vegetative, and
adult.

ZIssue Type is a text field for the tissue type. Liver, brain, and blood are examples.

Library is a text field for the tissue or cell library. Examples are T. Maniatis, EMBL3,
ATCC1234, and other culture collection libraries.

Haplotype is a text field for the haplotype. Examples are DQ and HA-DQ5.

Sex/Mating Type is a text field. Examples are male, female, and hermaphrodite.

Molecule is a menu button. Right click and hold to see the options for this menu. Drag
and release to choose the appropriate option.

Micronucleus is an exclusive setting. Is the sequence macronuclear?

Provirus is an exclusive setting. Is the sequence proviral?

Germline is an exclusive setting. Is the source gerndine?

Complete is an exclusive setting. Does the sequence represent the complete genome?

Specijic Host contains the multiple links to the lowest Taxonomy node of the particular
host from which the organism was isolated. Link in a specific host only if it is different
from the entity linked to the Natural Host field in the Taxonomy form.

Lab Host contains the multiple links to the lowest Taxonomy nodes of laboratory host
organism. This field will be empty unless the laboratory host is different from the
natural host. (The Natural Host field is in the Taxonomy entity.)

Comments contains any References linked to this Source.

Refs contains any References linked to this Source.
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B.2.22 The Submission Form
TheSubmission form contains the text of the original submission. It also contains fields
with the name of the author making the submission and the medium by which it arrived
atGenBank.

Database ID

DatC

Author First name: Etty

Assthor last name: Benvenktq

Reference Database ID

@@( AuthwSub-Wtw>-

~ ~

Benvenlste, EttY Ott 81992 11:25AM [mediurnl “

]Benvenlste, Etty Aug 201992 826AM Authwln E-m
.

@zlm@@@~@@Il

7 Items.

.,

Dat=ba.se ID:

First Name: E*

Last N=mrx Benvenlste,

m

lBenveniste, Etty N

‘ b

.

.

@E)@!E9GED
1 Item.

Figure B-55 The Submission selector and the Author sub-selector.

Database ID is the unique identifier for the Submission entity.

Date is the date on which the submission was made.

Audzor First Name is the first name of the author.

Author Lust Name is the last name of the author.

Reference Database ID is the ID of the Reference (or Paper) entity to which the
Submission is linked.

The Database ID in the Author suhselector is the Person ID of the individual who is the
corresponding author for the submission.
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@E3@EI)@mcEEED
u

I
.------------------------

Papec [1512241 [Publlcatlonl ??, ??-?? (1 992)

Submlsslon: Benvenlste, Etty Aug 201992 E:26AM Authwin E-mall
.

Autho~

Date:

Medium:

Tesk

CURRENT ENTITY — SUBMISSION S 23402

Banvenista, Etty N

Au9 201992 &26AM

~ Authwin E-mall

II ● Create
d ‘T

twthorin V2.1 (Nacintosh) ●/
ti on( ogin) {
( porsOn.l .10 ) (
me - “Benveniste”;

‘i rst_name - ‘Etty”:
initials - “N-;
mai l_address - .benvenist@ori on. cmc. uab. edu-;
mrk nhona - ‘(705> W4-7fifi7-:

1ast_nal
f
II
e
w-. ._.. -... . . . . . __
fss_nunber - - (205) 975
entity ~ s~~..<= * in ~
institul

----
-;74B”;

.-. -.”.. . ...”..

ltion_naae - ‘University of Alabaaa at Bi rtinghaa-:
‘Cell B10109y-:

.~ddre:s . ‘~= Station”;

1 I* end erson “J”
!} 1“ end ogin ●I

~E ‘O’s: ~

genbank

Figure B-56 The Submission form.

Author contains the single link to the Person entity of the author making the submission.

Date is a text field for the date and time the Submission entity was created.

Medium ia a menu button. What was the medium by which the submission was made?
Right click and hold to display the list of options.

Text is a text field for the contents of the submission.

Comments contains any Comments linked to this Submission.

Refs contains any References linked to this particular Submission.

User Manual B-61



1
OPEN LOOK AWB: Reference

I

B.2.23 The Taxonomy Form
lhxonomy nodes are linked to the Source entities. They are also linked to other
Taxonomy nodes.

Scientific Name: Sprague%

Common Name:

Node Nama:

Tax Lav81 Name: strain

Database 10

~!lstraltx S prague-oawley, SPECIES Rattus nWV09iCIJS *

strain: Sprague-oawley, chromosome M Itochondrlon

2 ltnms.

Level Name: strairt

m

~B

@E3@!9GEE9
1 Item.

Figure B-57 The Tsxonomy selector and the Tsx Level sub-selector.

Scientific Name is the scientic name of the organism. Examples are Homo sapiens,
Scotobacteria, and Prokaryota.

Common Name is the common name for the organism. Examples are cow, mouse, and
human.

Node Name is the name of the Taxonomy node.

Tu Level Name is the name of the leveL Genus, order, class, and kingdom
examples. This field is the same as the Level Name in the Tax Level sub-selector.

Database ID is the unique identifier for the Taxonomy entity.
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,,. 1

,&EmE3m@zzE3
Iu

PaPec [151224] [Publlcatlonl ??, ??+? (1992)

Entry: RATLVMTNF, ROD, 100981

Seouencm LO0981 (7105 hp.)

Source Sprague-Dawley. DN& (1.1) ..(7105.71 05)

II

A

Taxonomy strahu Sprague-Dawley, specfes: Rattus norvegicus *

CURRENT ENTITV — TAXONOMY 8 150S4

Scie nttf Ic Name: Sprag ue-oawley.

Common Name:

Node Name: Sprague-Dawley

Tax Level: strain

Parent Node: sIsecles: Rattus ncwaglcus (brown ra~ common rat N&way rat)

Natural Ho* l’Taxonomy]

Abbreviation: RAT

DNA Genome: -[ Clrculan -j

Strandnes= Single stranded [ Double stranded I Mixed stranded

Sequenced None Partial Full

Cesscode Table: universal mltoshondrla artlflclal chlwoplast 9enetlc element prOWOta

Divlsiom BCT I INV j MAM I ORC I PHG j PLN \ PRI
1

RNA [ ROD j S’fH UNA VRL I VRT I

“’’”de’ ~E

@cmm
genbank

Figure B-58 The Tsxonomy form.

Scientific Name is a text field for the scientific name of the organism. Some examples
are Homo sapiens (genus and species), Scotobacteria (division), and Proicaryota
(kingdom).

Common Name is a text field for the common name for the organism (e.g., man, cow,
mouse).

Node Nume is a text field for the node name of the current form.

T’ Lael contains a single iink to the level on the Taxonomy tree of this form (e.g.,
genus, species, family)

Parent Node contains a single linicto the node of the taxonomy tree that is on step closer
to the root. Foiiow this link to another Taxonomy entity.
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Natural Host contains a single link to the Taxonomy entity of the organism that
normally hosts the current organism.

Abbreviation is the three letter GenBank code for this organism. If this field is blank, the
abbreviation can be found by following the Parent Node up the ‘l%xonomytree.

DNA Genome is an exclusive setting.

Circular is an exclusive setting. Choose yes or no.

Strandedness is an exclusive setting for the stmnd type.

Sequenced is an exclusive setting.

Gencode Tdle is an exclusive setting for the coding scheme of the organism. Settings
here affect items beneath this node on the Taxonomy tree (further from the mot).

Division is an exclusive setting for the three letter division abbreviation.

Gencodes contains the multiple links to general Gencode Exceptions for this organism
and all organisms beneath it on the Taxonomy tree. Be careful when entering a new
gencode and be aware that the gencode exception will propagate down the taxonomy
tree.

Refs contains the multiple links to References for this entity.

Comments contains the multiple links to Comments for this entity.
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Appendix c ,utilities: Reference

Off-site users:

GenBank staff:

This appendix describes useful programs that are run from the command line (outside
AWB). Most of the programs are used to quickly call up information from the database.

The programs are listed in alphabetical order.

All programs that ask for a password will accept the AWB password.

None of the programs in the section involve entering or annotating sequences with
AWB.

The programs in this appendix are used by annotation and dataftow staff to accomplish a
variety of tasks involving submissions to GenBank.
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C*1

C.1.l

C.1.2

Auinsub

This program is used by dataftow staff with AuthoM submissions.

Summary
The Auinsub program enters the information from an Aurhorin transaction into the
database. It then reports the reference ID and the accession numbers of the sequences

auinsub filename hup

or

auinsub filename pub

hup or pub speeify the Hold-Until-Published or public mode.

-i nsub ●5s08z0. aa pub
Locking UD datatmm NON!
Won’t You be opular! !

LOatabse unloc d. that a rollef!

>>
>> Legal trsmsacti on
>>

>>
>> legal transaction

{is authorin transaction has a hold dats that {s later
than today and You are running it as published. If You
conti nuo you COU1d potwsi tal 1y rol ease conf i denti ●l data.
Vou have three choices:
1) conti nut
2) exit
3) chango to HUP
P1OWO typ c for continue. e for exit. or h for change to HUP
h
couldn’t locate person With uid 376
WPRNING: publication Exp. Parasl tol. not found in datala.w
~is reference will be added With out a publlcationl 1
Rf_ld 10720 kcession II LO1OM
>>
>> Transaction processed successfully
>>
x

Figure C-1 The output of the Auinsub program.

Description
Authorin submissions are entexed into the database with the Auinsub program. The
program enters the information into the database and creates two new files:
filename.aecnumbs and filename.rewrite. The .acenumbs file contains the referenee IDs
and the accession numbers of the sequenees entered. The rewrite file contains the text
of the submission with the accession numbers added. Both these files are placed in the
user’s directory. The ~ewrite file is also placed in the Submission Text field in the
database.

If Auinsub is run in the pub mode, but there is a hold date in the submission with a date
later than the current date, Auinsub will alert the user and prompt him/her to change the
mode to hup.

As Figure C-1 illustrates, the program prints messages regarding problems.
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In the pub mode, Auinsub sets the statuses “GEN citation created” and “SEQUENCE
read into database.” In the hup mode, Auinsub sets the statuses “GEN citation created”
and “SUB hold until published.”
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C.2 Compseq

This program is used primarily by annotators.

C.2.1 Summary
The Cornpseq program compares two or more sequences and locates areas of alignment.

compseq [-#] [-k] filenamel filename2 filename3 ...

# isthe minimum size repeat to consider. (Default is 10.)

-k option keeps the Amp files for debugging.

In alphabet In ~hlch al iqnaent vas found:

o ●tggcaacgttttc=cgagattttctaqggctattcgc atccc . . . . . . . . . . . . . . . . . . . . . . . . .
o ?tatcgagtcgatgcgttttattagcgttttctagggcta tcgcgatccc . . . . . . . . . . . . . . . . . . . .
o tgcgtaatcgatgcgagcgccgtcctcgatgattatgcatggtcgggggggatcgtagtagctgatacgt

45 . . . . [mmnwxmcl t999999acta9c9attac9c9 atc9atc9ta9tttatc9 tac99c9a9a
50 . . . . [GATATACGATGc1 ggggattatctccgaatctatcta99tac9....................
70 taga GATATACGATW g999attatCtCC9=tCtatCtCat9Cta9CtaaCtC99CatC9.....

1:; gcggcgccgtaccggcgatcgtagcggagcggcgcgatcgat
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

131 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure C-2 Screen output from the Compsq program a comparison of three
sequences. The matching base pairs are in capitat letters and enclosed in brackets. A file
called malign.out is also created. It contains a full comparison, including percentage
alignments, distance between repeats, and starting positions.

C.2.2 Description
The Compseq program reads two or more files that contain sequences and locates areas
of alignment. It produces an alignment map with tbe aligned areas enclosed in brackets
and printed in capital letters. A full report is generated to the file malign.out. It contains
the sequence lengths and percentage alignments, a table of aligned repeats, and two
alignment maps.

This program is often used to compare two sequenees suspected of being identical. It is
also used to find small differences between almost identicat sequenees.
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C.3 Humgene

This program is used by annotators and the person responsible for GDB links.

C.3.1 Summary
The Humgene program is used to search the humgene.dc2 document for lines that
contain a given word (usually a product, gene name, or map location). The program the
produces a list of those lines.

humgene word

%
:h~e sonoaelne

: ●onoadne
Mon xpll.4-pll.3 ●mtoani ne oxi dase A

I’kw Mm xpll.4-pll.3 ●noasine oxidase B

Figure C-3 The Humgene program. Pressing Return or q will bring back the system
prompt.

C.3.2 Description
The program searches the humgene.dc2 document for the given word or character
string. If you separate each word with a space, humgene will look for one word at a
time. The output consists of all the lines that contain the word. Use Return to move
through the list. When the end of the list is reached, Return will bring back the system
prompt. You may leave the list at any time by pressing q.
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C04 The Loc Programs

C.4.1

The Loe programs search the database and display some of the links between various
entities. The user specifies a particular entity, and the program finds information linked
to that entity. All the programs will ask for a password. Enter your AWB password.

For most of the programs the% sign maybe used for a wildcar~ meaning any string of
characters. Use wildcards with caution!

Summaries

L.ocacc

The Lxx acc program finds a given acmssion number and reports the locus mrne,
sequence length (in base pairs), and reference ID associated with that accession number.
Seveml accession numbers maybe entered at one time.

loc acc accession_number

$SSw~j -11301

TWKPIS: 1411301 (length - 1088) rf-id - 10500
L

Figure C-4 Output from the LOcacc program.

access ion_number. ..

Lades

The Lee des program finds descriptions of sequences using reference IDs, It produces
the accession numbers of the sequences linked to the given rf_id as well as the definition
Iine for each of those sequences. Enter only one ID at one time.

10C des rf_id

$locw~ 18283

18283 H33807 E. CO1i fmri P1assi c acid gl UCOSO-1 -phosphatasc (agp) gene. co
BP1et. cds.
%

Figure C-5 ‘Ihe Loc des program.

La key

The Lee key program finds the 10CUSname and accession number of sequences linked to
a given keyword. Enter only one keyword at a time. Sometimes a keyword is more than
one word. Enter the entire keyword or just the first word, as Figure C-5 illustrates.

Be carefid with wildcruds and parts of keywords that are very common. For example,
the command “1OCkey protein” will generate a very large lis~ And “%protein%” will be
much larger.

10C key keyword
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;:~vg$ terd nus

FPV11K21: DO029S ter~i nus of geno~n
DROTER M9140 terai nus protein
ECDTERE X64000 terdnus site

%

Figure C-6 The Loc key program.

Loc 10C

The Loc 10Cprogram takes a locus name and finds the accession numbers and reference
IDs linked to the entry that contains it. Wildcards do not work for this program. Enter
one or more locus names.

10C loc locus_narne locus_name. ..

%1OC 10C HUFIWVM BDVRS71 LV
Pas#d:

accassi on rf-f d
~LII~ARA X63455 140663

accession rf-i d
BOW?S71LV JOO034 16611

%

Figure C-7 The Loc 10Cprogram.

Loc per

The Loe per program searches the database for the name of the person entered and
prints the database ID of the person and the name as it appears in the database. Enter
only one name at a time.

10C per name

X1 oc per Johnson
Password:

1Oess
11110

:2 rows affectad)

Johnson. D.
Johnson. Samuel A

Figure C-6 The Loc per program.The programprints the person ID and the name aa it

appears in the database.

Loc ref

The Loc ref program lists the database ID and entity type of a variety of entities linked
to a given reference. Enter the reference ID of the paper. More than one reference may
be entered at one time.

10C ref rf_id rf_id. ..
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Xl oc rnf 125479 139286
Password:

ref eranca
125479
125479
raforenca
139286
139286
139286
139266
139286
139286
139286
139286
139286
139286

%

Figure C-9

datsbaso-1 d a#;;T;yoe
70039
H69416 sa snauence

76755
98994 an antrj
9899S an sntry

m entry
en entry

98996
98997
)!76128 5q sequimca
U36679 sq sequ8nce
m6680 sq sequence
1196681 sq sequanco
lt26682 sq sequanca

The L43cref program.

L.oc wor

The LAXwor program finds the Worksheets of a given name and produces a list of the
entities linked to each Worksheet. The list includes entity types and ID numbers. Enter
only one Workshee4 name, but wildcards are allowed

10C wor workshee t_name

%1OC uor gcr
Passuor&

gcr S122 pa paper 140289
qcr5127 pa mpw 116874
gcr5127 pa paper 146114
qcr5/7 pa paper 139855
qcr517 pa paper 144490
gcrW7 pa paper 14S229
gc r517 pa pspw 145468

%

Figure C-1 O The Loc wor Ixogram.
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C.5 Lookfor

This program is used by GenBank dataflow and annotation staff.

C.5.1 Summary
The Lookfor program takes one or more accession numbers and searches the database
for papers linked to that sequence. It produces some citation information and a list of the
reference statuses applied.

look for accession_number accession_number...

The program will ask for a password. Enter you AWB password.

-.,.. ..
PAPER
TITLE

II
iJiPER
TITLE

1!

“144762 J. rbl . EVO1. 34, 2S4-258 (1992) Published
Genetic code and phylogenetfc origin of oomycetous d tochondr

Apr 14 1992 GEN cl tetion created Pwl i ssa Pana
Apr 14 1992 WITCH atte~oted
Apr 14 1992 DATA set for release
Hay 21 1992 DATA set for release
My 21 1992 DATA distributed
!$ey 27 1992 DATA distributed
Wg 10 1992 OATA distributed

%1isse Paria
Mallssa Pens
r!al{ssa Pens

i a

82169 Genetf cs 118, E49-663 (1 988)
Orosophi 1a ael eno~astnr Di tochondrial
evolutionary considerations

Jan 12 1990 tda
Aug 1 1990 pr
Sep 5 1990 ds E
WY 24 1991 OATA distributed
Nay 21 1992 OATA distributed
May 27 1992 DATA distributed
Aug 3 1992 PJl revision
Iwg 10 t 9S2 OATA distributed

Publ { shed
ON* Gene organization and

$
Felicia Tru illo
CenBsnk Sta f
rlia f!c Leod

I!aria Mleod

Figure C-II Screen output of the Lookfor program. The accession number has two
papers associated with it.

C.5.2 Description
Lookfor finds all the papers linked to a given sequence (or group of sequences). The
user types lookfor and the accession numbers, with a space between each. The program
searches GenBank for the papers linked to the given accession numbers. It also looks in
the HUP files for papers.

If the program finds a paper, it prints the paper’s database ID, journal abbreviation with
volume, pages, and publication status, the title of the paper, and a list of the reference
statuses applied. If it finds more than one paper, they are listed one after the other with
double slashes (//) between them.

If it does not find any papers, it prints a message: “accession _number not found”
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C.6

C.6.1

C.6.2

Mailsplit

Mailsplit is used only by the person responsible for reading E-mail submissions sent to
“gb-sub”.

Summary
Mailsplit separates mail messages found in a given mail file, assigning each a filename.
It also prints out a copy of each file. The program reads the incoming mail file if no
filename is given. It places multiple messages from a single aurbor in a single file.

mailsplit [-help] [-noprintl [-lstpagel [-nomaill
[ -automail] filename

-help option prints the usage above.

-noprint prevents the program from printing copies of the messages.

-lstpage prints only the first page of the messages.

-nomail prevents the program from sending the response letters.

-automail automatically mails the responses without piping a copy to the
semen.

%aai 1SP1 i t -nowai 1 ●ai 1 fol derl
spllttfng u and printing wail foldsrl

Yleaving ●ai folderl as Is (not copying)
craati ng -new f i 1as. starting With /home/t ransposon8/gcr/aass0903. ag
nuabar ~f sessages: 3
nuaber of senders: 2
uriting 2 file(s)
pri ntl ng EST2RE /hose/t ransposon8/gcr/mass090:
[ 3 pages * f coP 1 left in /ho~e/tr~sposon6
~rintin.a ESTXRE l~o ‘

----

1 t oagi ● 1 coPy 1
UJIPm
spll tting u :

!1 eavi ng ●ai f,
Craatina nnw

I.ah
l/gcr/mass0903. ah. ps

mftransposonu/gcr/m assu3uLag
I 1of t in /hose/t ransposon8/gcr/aess0903. ag.ps

and printing aailfolderl
’01 derl as is (not copying)
fi 1es. startj{ ng WI th /hose/t ransposon8/gcr/-ess09 O3. ag

number ;f ●essages:
nuaber of senders: 2
vri ting 2 file(s)
13.24 v Jhoaelt ransposon81gcr/wxs0903. a9
1.12 w /home/transposon8/gc r/Beas0903. ah
2s,S w >> lhome/transposonElgc r/ness0903. ah
[ 3 pages ● 1 COPY 1 laft In /hose/transposon8/gcr/aess0903.ah.ps

~ 1 page ● 1 COPY 1 laft in /ho@transposon8/gcr/m.ss0903. ag. DS

Figure C-12 Running the Mailsplitprogram.lle example is run in the nomail mode,
which does not send response letters. Notim that three messages are sent to two files
because two of the sendem are the same. The file names begin with mess0903.ag, which
indicates that maitsplit was run earlier in the day and mess0903.aa through mcss0903.af
were assigned.

Description

Mailsplit is used by the person who reads the daily “gb-sub” and “update” mail. It
separates the mail by sender, creates files for the submissions, and prints them out.

The program, when run without options, does the following tasks:

n Copies the entire mail queue to the mbox.DATE folder.
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n Splits the queue into separate files giving each a unique name.

n Prints out each file.

n Creates a response to each item and pipes the message to the screen.

n Prompts the user to edit and send the letter.

The naming convention for the files is messDATE.letters. For example, mess0726.aj
will be the name of the file for the 10th (aj) message on July 26th. If mailsplit is run
more than once on the same day, the names will pick up where they left off. For
example, if the last file from the program run in the morning is mess0726.bf, rhen the
name of the first tile created by program in the afternoon will be mess0726.bg.

The -Istpage option is used when the message is very big and only the first page is
needed. The -Istpage option will have an effect the entire mailfile. So it is best to put the
first-page-only messages in a separate mail file and use the -lstpage option on that file.

The -automail option is for the confident user who knows that the response letters are
correct and does not need to see them before they are sent.
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C.7 Pubabbrev

C.701 Summary
The Pubabbrev program examines an authonn file for name of a journal, if the
abbreviation for the journal is not correct, pubabbrev tells the user the correct
abbreviation.

pubabbrev fi1ename

The program will ask for a password. Enter your AWB password.

%oubabbrev outh2
Password:
checking for the following publications:--- . ---: ------------- . ---: -”------------

J. Vfrol.
Journal of Virology

checking for “J. Vtrol. ” . . .
CUiRECT t@BREV

c~Mk$gT~r “Jo;rnj of W rol ogy” . . .

~Pbab~aV: auth2 “ “

checking: for the following publications:
---------------------------------------

Journal of Virology

Figure C-13 Output from the Pubabbrev program. Tbe tile “auth2” contains an

authorin transaction.

C.7.2 Description
Pubabbrev runs a quick check of an authorin transaction to be sure the journals referred
to have the correct abbreviation. Enter the name of the program and then the name of
the file with the authorin transaction code.

The program finds the publication names. If the abbreviation is correc~ it displays the
message, “CORRECT ABBREVIATION.” If the abbreviation is incomcc~ it displays
the message “CHANGE TO:’ and the correct abbreviation.

C-12 Gen Bank



Ref

C.8 Ref

C.8.1 Summary
Ref goes through a file containing the text of an Authorin submission and prints out
citation information.

re f filename

%
% ref exasple. authorfn
hold_date . “01-~-1992”:
pub_status - ‘In Preparation-:
tl tle - “Cloning and structural anal ysls of the rat TNF locus,
year . “1992”:
%

Figure C-14 The output from the Ref program.

C.8.2 Description
Give Ref the name of the file and it will return with the hold date (if it exists), the
publication status, the publication type, the title of the article, and the year of
publication. This program works only on tiles that contain an Authorin submission.
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I

C.9 Refsum

C09.1 Summary
The Refsum program prints a summary of the reference information for a given
referenee ID or group of reference Ills.

refsum rf_id rf_id. . .

Publ 1shed
novel topoi soaerasc gene

L

Figure C-1 5 The Refsum pmgrssn.

C.9.2 Description
Refsum produces a brief summary of the reference information associated with a given
reference ID. The output is the reference ID, the journal abbreviation (including volume
and page numbers), the title of the paper, and the list of authors. Each of the summaries
is separated by a pair of slash marks. If the program cannot find the reference ID, it
makes no report.
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Statlist

C.1O.1 Summary
The Statist program produces the title and statuses applied to a given reference. Enter
the reference IDs with a space between each.

statlist rf_id rf_id. ..

Xstatl i st 140289
Passuord:
PPS’ER
T2TLE

1/

140289 (1992) In Prep.
Subdivision of flagel lar re Ion III of Escherlchla COII and

fSalmonella typhlmurlum and dentif{catlon of two additional genes
Jan 15 1992 GEN citation created David Stretton
Jan 15 1992 SUB hold until published Oavid Stretton
Jan 15 1992 SUB acknowledged Davf d St retton
Ray 12 1992 SEQUENCE read into databasa Oeborah Cucchi ara
Nay 13 1992 Nl gaoer recaived in aueue Hichel la March
MY 22 1992 W finotatlon begun
Ray 22 1992 SEQJENCE read into database Georga R8ase
May 22 1992 CEN cttation craated Ceo rge R8asa
Nay 22 1992 ft4TCH ●ada (rafermces combine Gaorge Reese
Kay 22 1992 OATA sent to subai tter
PaY 27 1992 OATA set for rel ease
HaY 27 1992 OATA distributed

%

Figure C-16 The Statliat program.

C.1O.2 Description
Statlist finds the reference statuses that have been applied to a given paper. The output is
reference ID, the publication status, the title of the paper and a list of reference statuses
applied (including the date and the name of person who set the status).
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C.11

C.11.l

Subfind I

Summary
The subEnd program finds information about submissions to GenBank. The user enters
the last name and first initial of a submittdauthor, and the program produces numbered
list of authors with other submission information. If you want more information about
the submission, enter its number at the prompt.

I

subf ind Last_name First_ini tial

I

%subfind Baker J.
Passvord:
Searching for submissions for Bakar. J....
No submissions in genbarsk submitted directly by “Bak+r. J.’...
check for submissions in papers that hava ‘Bakar J. as an author? Y
1) Jack Parkar Feb 11 1992 B:16AM Electronic ta{i sb 1S461 RF 1411
30
2) Kathleen Coalingh Jun 12 199211 :25AN Authorin IBM F1OPPY
62

sb 21624 RF 14?2

3) Staphanio Schnoidor Jan 281991 12:oo#Jl Athorin E-na{l
RF 113217

show accession ntmber~ and descriptions for which suboiss{ons?
$J~e nunbars. ●.g. “5 . “1 3 6 . or ‘all-)

sb 112B2

;)aJack Parkar Feb 11 1992 8:16AN Electronic sail sb 15461 RF 1411
30
3) Stephania Schneider Jan 28 1991 12:00#1 Wthorin E-~ail

RF 113217
sb 112B2

ffiOB4B
Bacteriophage 434 axcisionase (xis) gene. S’ snd and integrass (int)
gane. C08P1 eta cds.

Ff ni shad? (y/n) y
%

Figure C-17 The Subtind program

C.11.2 Description

The subfind program takes the name of an author and produces a numbered list that
contains the author’s name, the date and time of submission, the submission medium,
and the submission and reference ID numbers. It then asks if it should search for papers
that have the pemon as an author (respond with a y or n). After that list, the program
asks if the user wants it to show the accession numbers and sequence descriptions for
the listed submissions. Respond with the number of the listed item(s) or type al 1 to see
the accession numbers and sequence definitions of all the listed items.
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Appendix D The GenBank Database
Schema

This appendix documents the structure of all of tbe tables used in tbe GenBank
database.

Off-site users: You do not need to know any of the information in this appendix to enter and annotate a
sequence in the GenBank database. However, it may be useful if you are interested in
the structure of the database.

GenBank stafE Read this appendix for to learn the structure of the database.
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I

D.1 Overview

The GenBank database is a database that contains a collection of experimentally
determined nucleotide sequences.

D.1.l Terminology
Thefollowing is a list of terminology used throughout this schema.

Entity - A real world object that this schema models. Typically they are represented as
rows in tables with a single primary key.

Throughout this section we use the word “table” instead of the more formrd term
“relation” (from set theory, not to be confused with relationship). We use the word
“row” to signify a single entry, or tuple, in a table. We use “column” to designate an
attribute in the table.

ISSUE: Other terms: vinual sequence, abstract gene, gene instance, statuses,
region ?

D.1.2 Entity-Relationship Diagrams
TheGenBank schema can be broken down into five groups of tables bibliographic
tables, physical context tables, functional context tables, features tables, and opemtionrd
information tables. Each of the five groups is represented in an Entity-Relationship
diagram.

The Bibliographic Tables

A journal article containing a sequence is the most typical source for information in the
database. The bibliographic tables are based on the reference information found in an
article. The journal article has a title, covers certain pages and is part of a p,articutar
publication. The database Reference Table contains one row for each such entity in the
database.

The article will be part of a publication. The Publication Table will contain one row for
each publication in the database. These may be journals or other types of publications,
such as books or theses.

The Person Table in the database contains one row for each person referred to in the
database. These include authors, editors, GenBank staff who annotate the data, database
users and, in general, anyone who contributes data or annotation to the database.

There is a many-to-many relationship between authors and articles. One author maybe
associated with mom than one article, and a given article may have more than one
author. The AuthRef Table represents the many-to-many link between the authors in the
Person Table and references in the Reference Table. In an anrdogous way the EdPub
Table represents the many-to-many link between editors in the Person Table and
publications in the Publication Table.
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Reference statuses describe how a publication moves through the database, when it was
received, annotated, distributed, etc. The Refstat Table links the reference with the
status and with the person who applied the status.

Bibliographic information also includes an address. The Address Table has one row for
each institution represented in the database, including libraries, publishing companies,
research facilities, universities, and private companies. There is a one-to-many
relationship between people and addresses and between publications and addresses.

The Submission Table contains records of submissions ma& directly to the database.

The Scan Table records information on articles scanned by database staff. It is linked to
the Person and Publication Tables.

It is desirable to link reference information to many of the data items from a given refer-
ence, not only to the sequence. Therefore, almost every entity in the database may cite a
reference. References are linked to entities through the Refiink Table.

Other Linking Tables

Two other entities, keywords and comments, may also be linked to almost any other
entity in the database. The link is made by specifying the entity type and the entity value
to which the keyword or comment is to be linked in the Keylink Table or Comlink
Table. For example, if the comment number 12 needs to be attached to feature numker
10, there will be a record on the Comlink Table. The comment ID would contain the
value 12, the entity type would be FEATURE, and the entity value would be 10
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Other entities
in database

Figure D-1 The Bibliographic tables.
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T
comment

?

comlink

Gzl

Figure D-2 The Bibliographic tables (continued).

The Physical Context Tables

The Physical Context tables document the biological sources of the sequences by
recording taxonomy and source data, These include the Sequence Table, the taxonomy
tables, the Entry Table, and the Source Table.

The Source Table contains information about the biological source of the interval. By
linking a sequence (or subsequence) to a taxonomy node, this provides the biological
context for the sequence.

The taxonomy tables include the Taxonomy Table, Gencode Table, Taxlevel Table, and
the Nathost Table. The Taxonomy Table contains a taxonomic tree with each row
describing one node. It also contains a column for the parent node, which enables the
reconstruction of the taxonomy tree or a sub-tree.

The Gencode Table contains one row for each exception to the genetic code
accumulated as one travels from the root to the leaves of the taxonomy tree. ‘I%us,if one
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specifies a gencode exception for a particular genus, atl species from that genus will
automatically use that exception, unless it is explicitly overridden at the species level.

The ThxLeveI Table contains the classic taxonomic tree levels. Examples of values in
the Taxlevel ‘lhble include Kingdom, Phylum, Class, genus, and species.

The Nathost Table links the taxonomy of an organism to the taxonomy of its nanmd
host. For example, suppose that we have the taxonomic classifications of a cat and of a
virus that causes Feline Leukemia stored in the database. To establish their relationship
there would be record in the Nathost Table. The taxonomy node ID of the organism
would be that of the virus, and the taxonomy node ID of the host would be that of a ca~

The Entry Table contains a collection of information associated with sequence. This
information is used to create the flat-file format.

The sequence tables, which include the Sequence Table, the Seqel Table, and the Secacc
Table, store and link two types of dam actual sequences and instructions to produce
vhmud sequences. An actuaf sequence is stored in the database exactly as it was reported
in a publication or submitted to the database, without splitting, merging or,
interpretation. A virtual sequence is one that is created when other sequences (actual of
virtual) are merged.

The Sequence Table contains one row for each sequence in the database. While the
information associated with the sequence is stored in the Sequence Table, the actual
sequence information is stored in the Text Table.

The Seqel Table contains the instructions for creating virtual sequences from
component sequences. (Recording the instructions for the merging, rather than the
atomic and composite sequences, minimizes redundant storage of the sequence data.
Ehher the component sequences or the composite sequence can he retrieved and
analyzed as desired.)

The Secacc Table links secondary accession numbers with sequences, both actual and
virtual.
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mseqel

Viiual Component

I entry

‘“cifichostR
Parent

Natural host

Child/

Figure D-3 The PhysicalContext tables.

The Functional Context Tables

The functional context tables contain information on the functions of the nucleic acid
molecules. The Gene Table, the Region Table, and the Product Table allow us to secord
information on genes and their products without having a corresponding sequence in the
database.

The Gene Table simply records gene names and gene symbols. The Geneocc Table is
conceptually a picture of an actual gene occurrence, i.e., a specific instance of a gene. It
is a link between a gene and (a map location on) an organism.
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Gene occurrences can also be linked to regions. A region is a convenient way of
grouping several gene occurrences that enables us to characterize them. Examples of
these regions are operons, regulons, gene families, etc. The Genreg Table represents the
many-to-many relationship between gene occurrences and regions.

The Product Table contains one row for each product in the database. A product is an
entity, such as a protein, that is coded for by a region of DNA. The product information
can be stored in a tree structure, though this is not presently implemented. The Genprod
Table represents the many-to-many relationship between gene occurrences and
products.

Gene occurrences and products are stored in separate tabies primarily beeause any one
product may have widely varying names in different organisms, several products may
be produced from one gene, and two genes may produce different sets of products.

I -taxonomy I

!
region gene

I I
product

I

Figure D-4 The Functional Context tables.
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The Features Tables .

The Features Tables contain biologically interesting intervals on sequences and
information about them. There are two types of features stored in the features tables:
simple and virtual. Simple features are the single (potentially imprecisely defined)
regions of a sequence. W-turd features are composed of one or more component
features, each of which maybe either simple or virtual. The Compfeat Table describes
how component features are combined to produce virtual features.

Feature keys indicate the biological nature of a feature. Features are linked to a feature
key through the Featkey Table.

Some features require qualifiers to completely describe them. The Featqual Table
contains the qualifier names. The Qualval Table is the linking table for the many-to-
many relationship between qualifiers and features.

[
-genocc

Component Feature

-region

Figure D-5 The Featurestables.
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The Operational Information Tables

The operational information tables contain secondary information needed to access and
understand the primary data.This information inclu&s lists of values assigned to
entities, lists of database users, worksheet information, tables that contain information
about satellite transmissions, and lists of values for fields.

‘l%eNumber Table contains the next available ID value for all entities in the database. It
is used by the software for assigning numbers.

The Dbuser Table contains the list of users who have access to the database. It is linked
to the Person Table.

The Worksheet Table contains the names of worksheets. A worksheet is a tool for
grouping entities in a way that is convenient for database users. The Workper Table
links a worksheet to a person or persons. The Worklink Table links a worksheet to other
entities in the database, which makeup the contents of the worksheet.

The Sendcnt Table maintains a count of the packets sent to a satellite site. It is only
relevant for the master database. The Receivecnt Table maintains a count of the packets
received at a satellite site. It is only relevant for the satellite site.

The Dblist Table contains values for all fields in the Mabase which have a controlled
vocabulary. For example, some entities in the database are integers which represent
character strings. The Dblist Table contains these associations. It is only for human
reference.
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I dbuser

1

I
person

1

T==l r==l

IJ!!E-1

,

I I IOther entities
worksheet in database I

Figure D-6 The Operational Information tables.
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D.2 The Schema

D.2.1 The Address TabIe (AD)
Thistable has one row for each institution represented in the database. The list includ=
ad&esses for libraries, publishing companies, research facilities, universities, private
companies, and individuals.

Column ~pe Length Domain Nulls

ad_id 10
Address ID. The p~ary key in this table.

no

ad_name 60 yes
Full name of tie ins;tution.

ad_dept 40 yes
Name of the depmcent or division.

ad_address 240
Address of the institution. Includes street address, post office box num~yr~
etc. Can be used with the specific address of a person (from the Person Ta-
ble) to generate mailing labels.

ad_city
City of the institution;.

ad_state
State of the instituti~n.

ad_country
Country of the institution.

ad_zip
Zip code of the insti;tion.

ad_phone
Phone number of th~institution.

ad~hext
Phone extension of ;e department.

ad_fax
FAX number of the ;stitution.

ad_email c

30

20

30

20

20

10

20

100

yes

yes

yes

yes

yes

yes

yes

yes—
Electronic mail address of the institution.

ad_telex 20
TELEX number of ;e institution.

yes
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D.2.2

ad.owner 10
The login name of ticeowner of information in this row.

yes

The Alignment Table (AL)
This table provides the instructions to align sequences by storing the boundaries of the
overlapping or related regions.

Note: This table is currently not in use. 3/15/93

Column Type Length Domain Nulls

al_id

al_elem

al_sq_idl

al_ltstl

al_rtstl

al_ltendl

al_rtendl

10
Alignment ID. This ~olunm plus aI_elem horn the primary key in this ta~e.

i 4 >0
Element number. A subscript identifier for each interval within an aligmn;n;.
Order is not implied by the element number. Order can be dedueed tlom the
positions of the-overlapping sequences.

10 (sq_id)
Sequence 1 ID num~r. ID number of one of the sequences.

i 4
Left start base 1. Interval of the overlapping region in one sequence.

i 4
Right start base 1..Interval of the overlapping region in one sequence.

i 4
Left end base 1. Interval of the overlapping region in one sequence.

. 4
Right end base 1. In;erval of the overlapping region in one secjuenee.

al_sq_id2 10 (sq_id)
Sequence 2 ID num~er. fD number of the other sequence.

al_kst2 i 4

no

yes

yes

yes

yes

no

Ves

al_rtst2

aI_ltend2

Left start base 2. Interval of the overlapping region in the other sequent;.

. 4
Right start base 2. I;terval of the overlapping region in the other sequen~;

i 4 yes
Left end base 2. Interval of the overlapping region in the other sequence.

al_rtend2
.

4
Right end base 2. In:erval of the overlapping region in the other sequenc~

al_prefer i 1 1-2 yes
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Preferred sequence. Indicates the number of the sequence which will be used
in the case of a difference. If the first sequenee wiIl be used (aI_sq_id 1) the
vatue of this column will be “l”.

al_diff
.

1 0-5
Difference type. Th~type of difference between the two sequences*
Unknown; O=None; 1= Contlicu 2= Revision; 3= Variation; 4= Allele; 5=
Mutation. When there is more than one type of difference between two se-
quences, separate alignment elements are recorded for each type of differ-
ence. For example, if an alignment between two sequences contains both a
conflict and a variation, then one element would identify the interval con-
taining the conflict and another element would identify the interval contain-
ing the variation.

This table also stores instructions to aIign non-overlapping regions -- segments. Virtual
sequences and/or actual sequences may be aligned. One record of this table gives a pitir
of intervats, one from each of two sequences. Intervals are speeified by a start span and
an end span.

The set of atl records with a given dlgmnent number gives an extended alignmen~
Alignments may be extended by chaining through the relationships given in this table.

Sometimes we know the relative position of two sequence segments and know nothing
about their relative distance. This situation will be represented in the Alignment Table
by specifying both sequences and the overlap span will contain a fuzzy end. For
example, if sequence 1 is 100 base pairs long and lies upstream of sequence 2 (50 base
pairs in length) then sequence 1 positions 101 to NULL overlap with squence 2
positions 1 to 50.

ISSUE: Finish description of usingfiuy ends in alignments. (09/88).

ISSUE: How will a gap be speci$ed in this table ?

ISSUE: Give an example of chaining through this table to create an alignment. (06/
W.
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D.2.3 The Authref TabIe (AR)

This table represents themany-to-many relationship between authors and references,
linking an author to a corresponding article.

The ar_rf_id and ar_pn_id keys together form the primary key in this table.

column Type Length Domain Nulls

ar rf id c 10——
Reference ID. A foreign key in this table.

ar_pn_id 10
Author’s person ID. ~ foreign key in this table.

ar_lname 30
Last name of the au;or.

ar_fname 30
First name of the au~or.

ar_initials c 10

ar_suffix

ar_order

ar_iscorr

Author’s other initials.

c 10

(rf_id) no

(pn_id) no

yes

yes

yes

W’s
Suffix (Jr., III, etc.) of the personas it appears on the publication. -

.
1 >0

Number in list. This’column is used to re-constmct the author list as it a~
pears in the paper.

i 1 0-1 yes
Corresponding Author? The value in this column is “l” if the author is the
corresponding author for the reference to which it is linked.

ar_owner 10
The login name of ti> owner of information in this row.

yes

This table will also store the author’s name as it appears in the linked citation. For
example, if Richard J. Robbins publishes one paper as R. Robbins and another paper as
R. J. Robbins, we will be able to recreate the correct citation by storing the name as it
appears in this table. The correct citation is the citation as it appears in the paper.
Richard J. Robbins’ full name and other information will be stored in the Person Table.

Note: This aspect is currently not implemented. 3/15/93

This table will also serve as the person synonym table. It would be used in locating the
work of an author whose name has appeared in more that one form on articles.
Whenever a user refers to a person, and a search of the Person Table fails to return a
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D.2.4

D.2.5

match, the software can consult this table to find a synonym matching the supplied
name.

his aspect is currently not implemented. 3/15.93

The Clone Table (CN)
This table contains the names of all the clones.

Note: This table is currently not in use. 3/15/93

column Type Length Domain Nulls

cn_id 10
Clone ID. The prim~ key in this table.

no

cn_name c 25 no
Clone natne.

The Clonesource TabIe (CS)
This table links clones to sources.

Note: Tlis table is currently not in use. 3/15/93

Column Length Domain Nulls

cs_id

cs_cn_id

cs_sc_id

CloneSource ID. Th~ primary key in t.1% table.
no

10 (cn_id)
Clone ID. A foreign~ey in this table.

no

c 10 (sc_id) no
Source ID number. A foreign key in this table.
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D.2.6 The Comlink Table (CL)
This table links comments to other entities in the database.

For a given comment, them are two values involved in linking an entity with that
comment. The first, cl_enumbtype, identities the type of entity being linked e.g.,
person, publication, sequence, etc. The second value, cl_enumbvrd, is the primary key
of that entity, e.g., pn_i4 pb_id, sq_icLetc.

A comment can be linked to any entity that has a primary key consisting of one column.

The three columns together form a prinuuy key in this table.

Column Type Length Domain NUUS

cl_cm_id 10 (cm_id)
Comment ID. ID of ~omment being linked to an entit y. A foreign key in ~is
table.

cl_enumbtype i 1 (nm_enumbtype) no
Entity type. The type of entity being linked to a comment. For example, if
the comment explains a sequence, this column will contain the numerical
value which corresponds with the entity type “sequence.”

cl_enumbval 10 >0
Entity value. ID of ~e entity being linked to a comment. For example, tin~e
comment belongs with entry 4509, this column will contain 4509.

cl_owner 10
The login name of ticeowner of information in t.iis row.

yes

Note: The mapping of an integer to its corresponding table can befound in the Number
Table.
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D.2.7 The Comment Table (CM)
Thistable contains one row for each comment.

Column ~pe Length Domain Nulls

cm_id 10
Comment ID. The p%nary key in this table.

no

cm_permIev . 1 >=0 yes
Permission level. Thlis column contains the minimum permission level re-
quired to access this comment. It is comp,ared with user pn_permlev value
from the Person ‘Ihble. This allows for the existence of “footnotes”; that is,
comments that are not available to the public.

Value O= PrivatG 1 = Public.

cm_pn_id 10 (pn_id)
Person ID of the au~or of the comment. A foreign key in this table.

no

cm_date date 8 yes
Creation Date. Date the comment was created.

cm_owner 10
The login name of tit owner of information in this row.

yes

Comments are linked to entities by the Comlink ‘ihble. A comment can be attached to
any entity in the database that has a primary key consisting of one column.
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D.2.8

D.2.9

The Compfeat Table (CF)

This table describes how features arecomblned to produce other features. l%is table
serves to construct virtual features from component features.

Column ~pe Length Domain Nulls

cf_id

cf_numb

cf_fo_id

cf_cfo_id

cf_owner

10
The primary key in as table.

no

i 4 >0
Argument number. The value in this column is used to determine the or;e?
that the component features are assembled into the virtual.

10 (fo_id)
Feature occurrence I?). A foreign key in this table. ID from the Featoec ‘%-
ble of the virtual feature.

10 (fo_id)
Component feature ~. A foreign key in this table. Each value in Udscolu~n
refers to a row in the Featocc Table associated with the component feature.
There may be many component features for each virtual feature.

c 10 yes
The Iogin name of the owner of information in this row.

The Dblist Table (DB)

This table contains columns that have a restricted vocabulary associated with them. It
also handles corumns in which the internal database values area set of integers, and the
external value that the user sees is a character string.

Column ‘&pe Length Domain Nulls

db_cohmm c 30 no
Column name.

db_alpha 80
Associated characte~string.

yes

db_value . 1
Integer value within’the database.

yes

Note: This table is onlyfor human reference.It is not currentlyused by the software.
3/15/93
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D.2.1O The Dbuser Table (DU)

This table contains one row for each user in the database.

Column ‘&pe Length Domain Nulls

du_id 10
Database user ID. ~ce primary key in this table.

no

du_lname 30
Database user’s last ;ame.

yes

du_fname 30
Database user’s tirstcwe.

yes

du_initials 10 yes
Database user’s othe; initials.

du_suffix 10
Suffix (Jr., III, etc.) ~f the database user.

yes

du_email
Electronic mail addr~ss.

du_username
Unix user login nam~.

du_usernumb i
Unix user number.

du~assword
Database user’s passcword

du_Iastlogin date
LastIogin.

100 yes

10 yes

4 yes

30 yes

8 yes

du_pn_id 10 (pn_id)
Person Table ID. A &reign key in this table.

no

du_owner 10
me Iogin name oft.& owner of information in thk row.

yes

D.2.11 The Division Table (DV)

This table is a reference table that records corresponding taxonomic nodes from the
Taxonomy Tree and the three letter GenBank division codes.

Note: This table is currentlynot in use.3/15/93
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Column ~pe Length Domain Nulls

dv_id 10
Division ID. The p&mry key in this table.

no

dv_tx_id 10 (tx_id)
Taxonomy ID. The $ of the node in the Taxonomy Tree. A foreign key:
this table.

dv_division
Division. The divisi& codes are PRI,3ROD, MAM, VRT, INV, PLN, B&,
VRL, PHG, ORG, RNA, and SYN.

The division for a sequence can be determined by entering the Taxonomy Tree at the
node corresponding to the sequence and moving toward the root of the tree until the first
node specified in this table is reached.

The Document Table (DC)

This table contains on-line documents.

Note: This table is currentlynot in use.3/15/93

Column “ Type Length Domain Nulls

dc_id 10
Document number. he primary key in this table.

no

dc_pn_id 10 (pn_id)
Document author IDc Person Table ID for the author of the document.

no

dc_titIe c 80 yes
Document title.

dc_date date 8
Creation date.

yes

dc_permlev i 1 >=0 yes
Permission level. This column contains the minimum permission level re-
quired to access this documen~ It is compared with user pn_permlev value
from the Person Table. This allows for existence of documents that are not
available to the public.

—

Some of the on-line documents contained in this table are documents such as guidelines
for data submission, practice of GenBank work, help for using the database, distribution
notes, and planning.
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D.2.13 The Edpub Table (EP)

This table represents the many-to-many relationship between editors and publications,
linking an editor to a corresponding publication. The two foreign keys together create a
primary key in this table.

Column UP Length Domain Nuiis

ep_pb_id

ep_pn_id

ep_lname

10 (pb_id)
Publication Table ~! A foreign key in thk table

no

10 (pn_id)
Person ‘l%bleID. A ;reign key in this table.

no

c 30 yes
EdhOr’s last name.

ep_fname c 30
Edhor’s tirst name.

yes

ep_initials 10
Editor’s other initial:.

yes

ep_suftix 10
Suffix (Jr., III, etc.) ;f the editor as it appears on the publication.

yes

ep_order
.

1 yes
Numb in list. This’column is used to re-construct the editor list as it ap-
pears in the publication.

ep_owner 10
The Iogin name of & owner of information in this row.

yes

This table will also store the editor’s name as it appears in the linked publication. The
full name and other information will be stored in the Person Table.

The design of this table allows for the tracking of a current editor of a publication.
However the design does no~ at this time, allow for the tracking of previous editors of a
publication.
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D.2.14 The Entry Table (EN)

This table contains one row for each GenBank entry.

Column Type Length Domain Nulls

en_id 10
Entry ID. The prim& key in this table.

no

en_sq_id 10 (sq_id)
Sequence Table ID.; foreign key in this table.

no

en_entname 10
Entry name. Old en; name (LOCUS name.)

yes

en_div
Division code. Lega;values are PRI, ~OD,. MAM, VRT, INV, PIN, BC!V
VRL, PHG, RNA, ORG, SYN, UNA.

en_entdate date 8
Date that will appear on the LOCUS line when a flat-file is generated.

en_moltype 20
Entrymolecule type!

en_distribute i 1 1-3
Dktribution status. Legal values are private, public, distribute.
1 = publiq 2 = private; 3 = distribute.

en_distdate date 8
Date of last distribution.

en_seg . 1
Identities the specifi! segment of a segmented entry.

en_segnumb i 1
Segment number. Total number of segments in the segmented entry.

en_source 250
Source line. Old sou;ce line. .

en_org
Organism line. Curr&ly not used. 3/1%3

en_origin 250
Old origin line. Thisccohunn contains mapping and localization data.

en_topology 20
Locus line topology.cLegal values: circular, linear.

en_owner 10
The login name of ti> owner of information in this row.

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes
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D.2.15 The Featkey Table (FK)

This table contains one row for each feature key in the database.

Column Type Length Domain Nulls

tk.id 10
Key ID. ‘l’beprirn~ckey in this table.

no

tlc_name

tk_gbkey

fk_ekey

fk_def

50 yes
Key name. The nam~ of the feature key. (See table for legal values.)

50
GenBank name. Thecname of the cument GenBank feature key.

yes

50 yes
Former EMBL featu~ key.

240 yes
Definition of the fea~re key.

D-24 Gen Bank



The Schema

D.2.16 The Featocc Table (FO)

This table contains one row for each feature in the database.

Column Type Length Domain Nulls

fo_id

fo_desc

fo_label

fo_fk_id

fo_sq_id

fo_go_id

fo_pr_id

fo_rg_id

fo_ltstarl

fo_ltend

fo_rtstart

fo_rtend

fo_5sym

10
Featocc ID. The pr&ry key in this table.

no

240 yes
Featocc description.c~is column contains free text information about the
feature, which appears in the note column of the flat-file and is a /note quali-
fier in the flat-file.

15
Featocc label. This c%rnn is meant to hold whatever label (number or

yes

name) that researchers apply to the feature. The point of the column is to al-
low people to assign a “name” (e.g., “exon 3“ or “int.mn JC-1”) to a feature
by means of specifying what the feature is (exon, intron) and its number or
name (3, JC-1). Order is not necessarily implied when researchers assign the
numbers or names.

10 (fk_id)
Featkey Table ID. Acforeign key in this table.

10 (sq_id)
Sequence Table ID. ~ foreign key in this table.

yes

no

10 (go_id)
Genocc Table ID. A;oreign key in this table.

no

10 (pr_id)
ProductTable ID. A;oreign key in this table.

no

10 (rg_id)
Region Table ID. A ;oreign key in this table.

no

i 4 >0
Left StarL This is the initial point in the range of positions for the begin~~g
of the feature.

i 4 >0 yes
Left End. The final point in the range for the beginning of the feature.

i 4 >0
Right Start. This is the initial point in the range of positions for the end o~~e
feature.

.
4 >0

Right End. The finallpoint in the range for the end of the feature.
yes

1 +f
5’ Symbol from the ~at-file features table. (Temporary column to keep f~o%
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losing information during the flat-file to relational table conversion.)

fo_3sym 1 +J
3’ Symbol from the ;at-file features table. (Temporarycolumn to keep f~o~
losing informationduring the fiat-file to relational table conversion.)

fo_operator i 1 0-5 yes
Complex feature operator. Operator used for construction. Value 1= (not
used); 2= group; 3= join; 4= one-ofi 5= orde~ 6= replace.

fo_iscomp . 1 0-1 yes
ComplementaryMr&d.This featureoccurrence is on the complementmy
strand of the sequence when this flag is “l”.

fo_isexper i 1 0-1 yes
Experimentally determined. This flag is “l” if the feature occurrence was
identified experimentally and “O”if the featureoccurrence was identified by
pattern recognition.

fo_is5cmpl i 1 0-1
5’ Completeness. If the startposition of the named internalis the startWys;
tion of the feature occurrence (e.g., end of cds, end of YURT) then tlds flag
would be “l”, meaning that the 5’ end of t.hk feature is complete.

fo_is3cmpl i 1 0-1
3’ Completeness. If the end position of the named internalis the end posi%n
of the feature occumence (e.g., end of cds, end of 5’UTR) then this flag
would be “l”, meaning that the 3’ end of thk feature is complete.

fo_cdn_st i 4 0-3
Codon start. The reading fmme, when applicable, of the feature occurie~’.
This column contains a phase number for determining where coding starts in
the assembled sequence of the feature. Oor NULL signifies that the feature is
not translated; 1, that translation starts at the begiming of the feature; 2, one
past the beginning; and 3, two past the beginning. Note that the numbering is
relative to the assembled sequenc~ this is a change from the previous abso-
lute system. (i.e., if a exon goes from 300 to 400 on sequence X12345, and a
codon starts in the second position, fo_cdn_st = 2 not 301).
Legal values:l, 2,3.

fo_isconsensus i 1 0-1
Consensus. This featocc matches the consensus when his flag is “l”.

yes

fo_replace 255
String of characters&d by “replace”operator.Currently not implemen~~
3/15/93.

fo_number i 1 yes
Feature number.For example, if this feature is exon 2 of a particular gene,
the fo_number would be “2”.

fo_ispsuedo i 1 yes
Is pseudo? If yes, the value of this column will contain’4l“.
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fo.owner 10
The Iogin name of tl;e owner of information in this row.

yes

Some features “occur” on more than one sequence. For example, a feature may need to
be attached to an actual sequence and a virtual sequence created from the actual
stquence.

D.2.17 The Featqual Table (FQ)

This table contains one row for each qualifier in the database.

Column Type Length Domain Nulls

fq_id
Qualifier ID. The pricmarykey in this t%e.

no

fq_qualname
Qualifier name. The;ame of the quali%.

no

fq_ownner 10
The Iogin name of ticeowner of information in thk row.

yes

For a listing of qualifier names see Db LisL

User Manual D-27



The GenBank Database Schema

D.2.18 The Gencode Table (GC)

This table contains one row for each exception to the genetic code needed to transtate
protein codhg regions.

Column Type Length Domain Nulls

gc_id 10
Gencode ID. The pric~ key in this table.

no

gc_tx_id 10
The Taxonomy Tabl~ ID. A foreign key in this table.

no

gc_codon 3
Codon exception. ~ce codon that codes for the “exception” amino acid.

yes

gc_aminoacid 3
Amino acid. The ex~ption amino acid.

yes

gc_position 10
Position. The positio; of the codon, e.g. stop, stru%internal.

yes

An example of a record in this table might be:

gc_tx_id -an identification number that points to the node in the Taxonomy
Tree of the organism (strain, organelle, etc.) that utilizes the universal code
exception:

gc_codon - tag;

gc_aminoacid - Gin;

gc~sition - internrd.

Exceptions to the genetic code are accumulated as one travels from the root to the
leaves in the Taxonomy Tree, (i.e., the rule is inherited downward). There is one
exception per record. The exceptions in this table are used when there is an alternate
code at a certain Taxonomy Level (e.g., the organism or strain level). Every time a
certain codon appears it codes for the amino acid recorded in this table. Point
aberrations, alternate amino acid is incorporated at one or more discrete points, will be
handled with a feature with separate features keys (e.g. codes_for_Al~ codes_for_Phe).
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D.2.19 The Gene Table (GN)

The Gene Table contains one row for each gene name in the database.

Column ‘&pe Length Domain Nulls

gn_id 10
Gene ID. The prim& key in this table.

no

gn.name 100
Gene name or gene ;ymbol.

no

gn_allele c 20
Gene allele.

yes

gn_Iocus_id 20
GDB gene locus_id.c

yes

gn_loc c 10 yes
Gene locus name.

gn_ecnum c 20
Gene EC number.

yes

gn_probe 255
Gene probe. List of ~robes for gene.

yes

gn_isofficial 1
Is official? Is appro&i by GDB?

yes

gn_owner 10
The login name of ticeowner of information in this row.

yes

We make a distinction between abstract genes and instances of genes or gene
occumences. A gene occurrence is a gene linked to a taxonomy node. An example of an
abstract gene might ke the cheA gene, and an example of a gene occurrence might be
the cheA gene from E.coli K12.

ISSUE: How will gene names with non-asciieletnentsbe handled?

ISSUE: Remainingoutstandingissues that need to bejigured out... how to handleal-
leles and how to handlephenotypes.

ISSUE: Thereare at least threeexanples in E.coli wherethereare two gene occur-
rencesin tandetnwith the same Mnw.
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D.2.20 The Genesyn (GS)

TheGene Synonym Table contains synonyms for gene names. Alleles are also reeorded
in this table.

Note: This table is currentlynot in use.3/15/93

column ‘VW Length Domain Nulls

gs_id 10
Gensyn ID. The prin%y key in this table.

no

gs_gn_id 10 (gn_id)
Gene ID. A foreign fey in this table.

no

gs_genename 20
Alternategene name!

yes

gs~n_idal 10 (gn_id)
Allele gene ID num&.

no

ISSUE: Alleles shouki be a link to gene occurrences.Alleles reallyprobablybelong
in a separatetable and not lutnpedwith thegene mm? synonyms.
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D.2.21 The Genocc Table (GO)

The Genocc Table represents
nodes.

the many-to-many link between genes and taxonomy

Cohmln Type Length Domain Nulls

go_id

go~n_id

go_tx_id

Gene occurrence lD!The primary key% this table.
no

10 (gn_id)
Gene ID. A foreign ;ey in this table.

no

c 10 (tx_id) no
Taxonomy node ID. A foreign key in this table.

go_numbexon . 4 >0
Number of exons re~resented in this gene instance. For example, the hu~~
hCS-1 gene has five exons.

go_isseq i 1 0-1
Is template sequenced? This flag is “l” if we have a sequence of the gent!’~-
currence in the database, (i.e., we can store information on a gene occurrence
without having a corresponding sequence in the database).

go_map 20
Linkage map positio;. The genetic linkage position map for the gene re~r~-
sented by this gene template.

go_owner 10
The Iogin name of & owner of information in this row.

yes

We make a distinction between abstract genes and instances of genes or gene
occurrences. A gene occurrence is a gene linked to a taxonomy node. An example of a
abstract gene might be the cheA gene, and an example of a gene occurrence might be
the cheA gene from E.coli K12.
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D.2.22 The Genprod Table (GP)

This table represents the many-to-many relationship ketween genomic templates and
products. The two foreign keys form the primarykey in t.hktable.

Column ~pe Length Domain Nulls

~~o.id 10 (go_id)
Genocc ‘Ihble ID. A~oreign key in this table.

no

gp_pr_id 10 (pr_id) no
ProductTable ID. A;oreign key in this table.

ISSUE: This table linksgene occurrencesto products. Wemy also want a gend
product link

D.2.23 The Genreg Table (GR)

This table represents the many-to-many relationships between gene occurrences and
regions. The two foreign keys form the primary key in this table.

Column ~pe Length Domain Nulls

w-qdd 10 (rg_id)
Region Table TD.A ;oreign key in this table.

gr_go_id 10 (go_id)
Genocc Table fD. A~oreign key in this table.

no

no
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I D.2.24

D.2.25

The History Table (HX)

This table tracks the history of any of the primary entities in the daklbase.

Note: l’histable is currentlynot in use.3/15/93

Column Type Length Domain Nulls

hx id c 10 no—.. -—
History ID. The primary key in this table.

hx_enumbtype i 1 (nm.enumbtype) no
Entity number type. This value identifies the type of entity being document-
ed. The value for this column must come from the Number Table. For exam-
ple, if the entity is a reference, this column would contain the value from the
Number Table that identities the referenee number.

hx_enumbvalue 6 no
Entity numbervaluecThis column contains the actual value of the entity
number. For example, if the above reference had a reference number of
3275, this column would contain 3275.

hx.transnumb 10 >0
Transactionnumber.c

yes

hx_action i 1 1-3
Action. Description of action taken. Value 1= added; 2= updated;3= del%d.

hx_pn_id 10 (pn_id)
Person Table ID. A &eign key in this table.

no

hx_date date 8 yes
Date of work.

This table cm record every oeeasion on which the row for a particular sequence was
changed. By looking at this history of changes, a user would be able to make a
judgement about the reliability of the data as it now stands.

The KeyIink Table (KL)

This table links keywords to other entities in the database.

For a given keyword, there are two values involved in linking that keyword with the
entity. The first kl_enumbtype, identifies the type of entity being linked, e.g., person,
publication, sequence, etc. The second value, kl_enumbval, is the primary key of that
entity, e.g., pn_i& pb_id, sq_id, ete.

A keyword can be linked to any entity that has a primary key consisting of one column.

The three columns together form a primary key in this table.
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Column ‘&pe Length Domain Nulls

ki_kw_id 10 (icw_id)
ID of keyword bekgclinked to an entity. A foreign key in this table.

no

id.enumbtype i 1 (nm_enumbtype) no
Entity type. The type of entity being finked to a keyword. For example, if the
keyword is associated with a sequence, this column will contain the numeri-
cal value which corresponds with the entity type “sequence.”.

ki_enumbval 10 >0
Entity value. ID of ~e entity being linked to a keyword. For example, ifn~e
word belongs with entry4509, this column will contain 4509.

ic_owner 10
The login name of ticeowner of information in this row.

yes

Note: Themappingof an integerto its correspondingtablecan befound in theNunzber
Table.

D.2.26 The Keyword Table (KW)

‘IMs table contains one row for every keyword in the database. Keywords can be linked
to any entity by the Keylink Table.

Column ~pe Length Domain Nulls

kw_id 10
Keyword ID. The p&ary key in this table.

no

k~’_name c 80 no
Keyword name.

kw_owner 10
The Iogin name of ti> owner of information in t.hk row.

yes

D.2.27 The Library Table (LB)

This table is used to record information on the physical location of publications, i.e. not
all of tie publications that are recorded in the database are available in all of the
libraries that the database staff uses. This table is a quick reference for in-house
management.

Column Type Length Domain Nulls

1
I

I

I
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Ib_id 10
LibraryID. The prir&uykey in this table.

no

lb_pb_id 10 (pb_id)
Publieat.ionID. A fo;eign key in this table.

no

lb_ad_id 10 (ad_id)
Libraryaddress ID. ~ foreign key in this table.

no

lb_spanstart 5
Volume span start. &e span of volumes found in any particular library.

yes

lb_spanend 5
Volume span end. ~ce span of volumes found in any particular library.

yes
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D.2.28 The Nathost Table (NH)

This table links the taxonomy nodes of the source organism to the taxonomy nodes of
their natural hosts.

Column Type Length Domain Nulls

nh.cldo 10 (tx_id)
Organism taxonomycnodefD.

no

nh_ti_idh 10 (tx_id) no
Host taxonomy nod~ID.

nh_owner 10
The login name of t& owner of information in tlis row.

yes

D.2.29 The Number Table (NM)

This table is used to record the last value of id numbers for tables that have a single
column as their primary key.

Column Type Length Domain NuIts

nm_enumbtype i 1 >=0
Entity numbertype. This is simply used to allow other tables to refer to n~m-
ber type in this tabIein a short-handway.

nm_numbname 20 no
Name of number ty&

nm_lastvaIue 10 >0
Last value used. Thecvaluein this column is the value last used for this tvp
of number.When getting a number from this table, this should be increment-
ed.

nm_distribution i 1 yes
Indicates if a table is distributedto satellites.
Value~ O=Not distributed, 1= Distributedpublicly, 2= Local field.

nam_indexcnt i 1 yes
Number of indexes on this table at the time of last distribution.

nm_rowcnt i 4 yes
Number of rows in this table at the time of k~stdistribution.
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An example of the use of this table would be when adding a new reference to the
Reference Table the rf_id should be equal to one greater that the current value for the
nm_lastvalue (for the appropriate entity) column in this table.

One reason for using this table instead of simply consulting the table in question to find
the next available number is speed. Checking this table should be faster.

Another reason is that this table allows us to pre-assign blocks of numbers before they
actually appear in the database. For example, when a block of numbers is assigned to a
journal, the reference value would simply be incremented by the number needed.
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D.2.30 The Person Table (PN)

l%is table has one row for each person repnx.ented in the database.

column Type Length Domain NuIIs

pn_id 10
Person ID. The prirnc~ key in this table.

no

pn.lname c 30
Last name.

yes

pn_fnarne c 30 yes
Fwst name.

pn_initials 10
The initials of any acd all middle names (but only middle names). Addit%n-
al information will not appear as output according to the tiaffile definition.

pn_suffix 10
Suffix (Jr,,III,etc.) ~f the person.

yes

pn_ad_id 10 (ad_id)
Address Table W. Acforeignkey in this table.

no

pn_addresa 60
Specific address. T’& specific address would be used along with the co~e~
spondmg address from the Address Table to create the full address of the
person. An example of a specific address is: Mail Stop K71O.

pn_email 100
Electronic mail addr~ss.

yes

pn_wkphone 20
Workphone number:

yes

pn_phext c 10
Phone extension.

yes

pn_hmphone 20
Home phone numbe~

yes

pn_fax 20
FAX number.(If dif~erentthan the institution.)

yes

pn_telex 20
TELEX number.(If ~ifferent than the institution.)

yes

pn_permlev i 1 >= o
Permission level. This determines what each person is allowed to do in %:
database. For example, a user with level Opermission would be able to sub-
mit data but could not change existing data.
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D.2.31

pn.usernumb i 2 >= o
Operating system user number.

yes

pn_lastIogin date 8 yes
Date of last login.

pn_owner 10
The Iogin name of t& owner of information in this row.

yes

The list of people in this table covers everyone who contributes data or annotation to the
database, including journal editors, journal contacts, authors, database staff, and users.

The Prodsyn Table (PX)

This table contains synonyms for nodes or alternate entry points in the product tree.
There can be synonyms for all levels of the product tree, not just the terminal nodes.

Note: This table is currentlynot in use. 3/15/93

Column Type Length Domain Nulls

px_id 10
Prodsyn ID. The pr&ry key in this table.

no

px_pr_id 10 (pr_id) no
ProductTable ID. A~oreign key in this table.

px_nodesyn c 50 no
Node synonym.
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D.2.32 The Product Table (PR)

Each row in this table describes one node of the tree. Each node gets a unique number.
Each node of the tree is a record of the table.

Column Type Length Domain Nulls

pr_id 10
Product tree node ID: The number of a node in the product tree. The prin&Y
key in this table.

pr_nodename 100
Productnode name.c

no

pr_abbrev 3
Product abbreviatio~as used by Locus names.

yes

pr_pr_id 10 (pr_id)
Product Table ID. A~oreign key in this table.

no

pr_ecnumb 15
Ee number for the p%uct.

yes

pr_owner 10
The login name of ti> owner of information in this row.

yes

A product is that which is coded for by a region of the DNA (gene). Product information
is stored in a tree structure. The top of the tree will list general products, e.g. RNA’s and
Proteins.
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D.2.33 The Publication Table (PB)

This table contains one row for every publication in the database. This table includes
special publications for direct submissions (e.g. “Submission to GenBank”).

Column Type Length Domain Nulls

pb_id 10
Publication ID. The ~rimary key in this table.

no

pb_abbrev 60
Abbreviation. This i: the official NLM abbreviation.

yes

pb_name 240
Full name of the publication. The title and the year of publication for a

yes

monographor the title of a book will be recorded in this column.

pb_issn c 10
ISSN number.

yes

pb_ad_id 10 (ad_id)
Address Table ID ofctie publishing company or institution. A foreign kern
this table.

pb_pn_id 10 (pn_id)
Person lhble ID of &e contact person with the publication. A foreign ke~~
this table.

pb.type i 1 0-1
Publication type. This column indicates the ty~ of publication. Submiss&s
are data supplied directly to the database. A monograph would be recorded
as a book.

Value NULL= Unknown; 1= Journal Article; 2= Thesis; 3. Proceedings; 4=
Book; 5= Unpublished; 6= Submission to GenBank; 7= Submission to
EMBL; 8= Submission to DDBJ.

pb_db i 1 0-3
Overseeing database.This column recordswhich databaseis responsibleyf%r
overseeing the scanning of this publication.

ValueNULL= Unknown; O=None; 1= GenBank; 2= EMBU 3=DDBJ.

pbjsscan . 1 0-1
Is scanned? This co~umn is “1” if this publication (journal) is routinely

yes

scanned by the databases.

pb_dbinteract . 1 0-5
This column records*the database/journalinteraction status.

yes

Vrdue NULL= Unknown; C=None; 1= Approached; 2= Refused; 3= Inter-
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ested; 4= Implementing; 5= Adopted

D.2.34

ISSUE: Wll we handlejournals that changenamesas separatejournals?

The Pubsyn TabIe (QV)

This table is used to aid in understanding user input.

Note: Z?zistable is cumentlynot in use. 3/15/93

Column ~pe Length Domain Nulls

w-id 10
Pubsyn ID. The pficq key in this table.

no

py-pb-id 10 (pb_id)
PublicationTable IEcA foreign key in this table.

no

py_pubsyn c 40 no
Synonym.

Whenever a user refers to a publication, the software can consult this table to find out
what was probably meant. Given a string which is supposed to be a publication name, a
program would first consult the Publication Table. If there is no “name” or “abbrev”
record matching the supplied string, the program would search this table for a synonym
matching the string or, failing that, the synonym “closest” to the supplied string. (The
definition of “closest” would change as our software became more sophisticated.)
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D.2.35 The QuaIval Table (QV)

This is a linking table for the many-to-many relationship between qualifiers and
features.

column ‘&pe Length Domain Nulls

D.2.36

qv_id
Qualval ID. The pri&ry key in this tafle.

no

qv_fo_id 10 (ft_id)
Featoec Table ID. A~oreign key in this table.

no

qv_fq_id 10 (fq_id)
FeatqualTable ID. ~ foreign key in this table.

no

qv_enumbtype i 1 (nm_enumbtype) yes
Entity number type holding the qualifier value.

qv_enumbval 10
Entity numbervalue!

>0 yes

qv_value yes
Qualifier value if no;stored in an entit~t~e/entity value combination.

qv_owner 10
The login name of & owner of information in this row.

yes

The Receivecnt Table (RC)

This table assures that the packets are processed in the proper order. It is used only at the
receiving end of the satellite.

Column ~pe Length Domain Nulls

rc_email c 75 no
Presently not used.

rc_cnt i 4 no
Count. Holds the number of the last packet processed by the satellite.

I
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D.2.37 The Reference Table (RF)

This table contains one row for every citation in the database.

Cohmln ‘&pe Length Domain Nulls

rf_id 10
Reference ID. The p%nary key in this table.

no

rf_pb_id 10 (pb_id)
Publication Table ~! A foreign key in this table.

yes

rf_volume c 5 yes
Volume.

rf_issue c 5
Issue

yes

rfpgst i 4
Startpage.

yes

rf_pgend i 4
End page.

rfyx+r i 4
Year.

rf_title
Title.

c 250

>0

>0

>1900

yes

yes

yes

rf_pubstat i 1 0-4 yes
Publication status.

Value Null= Unknown; O=Unpublishe& 1= Thesis; 2= Published; 3= In
Press 4= In Preparation; 5= Submitted for publication.

fl_hoIddate date 8 yes
Hold date. This is the date until which we hold the data from distribution.

rf_ishere i 1 0-1 yes
Is paper here? This column contains a flag indkating whether we have a
copy of the actual paper or not. If we have the paper, it is either in our file or
in the possession of the current owner.

rf_hasseq i 1 0-1 yes
Has sequence? This column is “l” if the paper contains at least one se-
quence. NULL implies that we will look at this reference to see if it contains
a sequence.

rf_cit_addrws 100
Citation address. A &mporary column to hold the citation address as it ~p~
pears in the current GenBank row in unpublished thesis, and book citations.
This column wiU contain the publishing company and place of publications
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for books. This column will probably disappear when we are operating fully
in the relational system.

rf_data_sub 10 (sb_id)
Data submission ID ~umber. When the data is directly submitted to the #&-
base from the author, the submission is archived in the Submission Table and
linked to its corresponding reference by this column.

rf_data_ref 10 (rf_id)
Data reference ID ribber. Sometimes we have data previously entered ~;o
the database. Then we get a reference that apparently covers the same data.
Rather than enter the data again we will create a record in the reference table
reflecting the new reference. The column, rf_data_n3f will then contain the
ID number of the xeference from which the original data is from.

rf_owner 10
The Iogin name of tit owner of information in this row.

yes

D.2.38

ISSUE: Expanddescriptionto cover Thesisand books.

ISSUE: How will we handle referenceswith spiltpage spans? (i.e., 200-221and
264-265)?

The Reflink Table (RL)

This table links references to other entities in the database.

For a given reference, there are two values involved in linking that reference with the
entity. The first, rl_enumbtype, identifies the type of entity being linked, e.g., person,
publication, sequence, etc. The second value, rl_enumbval, is the primary key of that
entity, e.g., pn_ic%pb_id, sq_id, etc.

A reference can be linked to any entity that has a primary key consisting of one column.

The first three columns form a primary key in this table.
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Column Type Length Domain Nulls

rl_rf_id 10 (rf_id)
Reference Table ID.CAforeign key in this table.

no

rl_enumbtype i 1 (n~enumbtype) no
Entity numbertype. Type of entity being linked to a reference. For example,
if the reference is to be linked to a sequence, this column will contain the
value which corresponds with the entity type “sequence.”

rl_enumbvaI 10 >0
Entity number valuecID of the entity being linked to a reference. For ex%-
ple, if this refenmce belongs with entry 4509, this column will contain 4509.

rl_issource i 4 0-1 yes
Data source. The value in this column is “l” if the reference is the primary
source of the data.

rl_owner 10
The login name of ti> owner of information in t.hk row.

yes

The mapping of an integer to its corresponding table in found in the Number Table.

This table can link any two references which supposedly present the same data. For
example, this table would tink a published article and the direct submission of the same
data or a sequence and a published revision. By the same data we menn data from the
same sequencing event. When either sequence is retrieved a “merged” sequence would
normally be presented.
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D.2.39 The Refstat Table (RA)

This table contains one row for every status applied to every reference in the database.

Column Type Length Domain Nulls

ra_id 10
Referenee Status IDcThe primary key in this table.

no

ra_rf_id 10
Reference Table ID.CAforeign key in this table.

ra_date date 8
The date on which the above status was applied.

ra_pn_id 10
Person Table ID. A &eign key in this table.

ra tvne c 50

(rf_id) no

no

(pn_id) no

no----
Type of status. The status king applied to the above reference.

ra_owner 10
The login name of t.& owner of information in this row.

yes

For a complete listing of status references see Dblist.
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D.2.40 The Refsub Table (RS)

Column ~pe Length Domain Nulls

rs.is

m_rf_id

m_sb_id

c 10 no
Refsub ID

c 10 no
A foreign key.

c 10 no
A foreign key

D.2.41 The Region Table (RG)

The Genomic Region Table records information on regions of the genome, such as
operons, regulons, gene families, etc. Each region is given a unique number.

column Qpe Length Domain Nulls

mid 10
Region ID. The primc~ key in this table.

no

~regname c 100 yes
Region name.

rg_regtype 20
Region type. (opero~, regulon, gene family, chromosome, genome, etc.)

yes

ISSUE: Thinkabout changingname of this table. Folksseemedto think that region
was afunny way to describegroupssuch as genefmnily. “Grouping”table was sug-
gested.

1
I
I
I
I
I

I
I
I

I
I
I

I
I

D-48 Gen Bank

I
I
I

I

I



The Schema

D.2.42

D.2.43

The Regsyn Table (RS)

The Region Synonym ‘Ihble contains synonyms for regions.

Note: This table is currentlynol in use. 3/15/93

Column Qpe Length Domain NuIIs

rs_id 10
Regsyn ID. The pri&ry key in this table.

no

rs_rg_id 1- (rg_id)
Region Table ID. A ;oreign key in this table.

no

rs_regname 20
Alternate region nmce.

no

The Rsite ‘Ihble (RE)

This table is used to verify restriction enzyme data on input.

Note: This table is currentlynot in use.3/15/93

Column Type Length Domain Nulls

re_id 10
Enzyme ID. The p&mry key in this table.

no

re_name 20
Restriction enzyme ~rune.

yes

re_seq 20
Restriction sequenee! The restriction enzyme recognition sequence whe~.
“A”indicates the cut site. For example, ccAagg, means that the enzyme
TaqXI will recognize the sequence “ccagg” and cuts after the second “c”.
Ambiguities are represented by the IUPAC code.
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D.2.44 The Scan Table (SN)

This table records the database scanning status for the publications.

column Type Length Domain NuIIs

sn_id 10
Scan ID. The prin& key in this table.

no

sn_pb_id 10 (pn_id)
Publication ‘Mble IDclD of the publication scanned. A foreign key in thi%-
ble.

sn_volume
Volume.

sn_issue
Issue.

sn_pgst
Startpage.

sn_pgend
End page.

sn_year
Year.

c 5 no

i 2 >0 yes

i 2 >0 yes

i 2 >0 yes

i 2 >1900 yes

sn_pn_id 10 (pn_id)
Person Table ID. ID~f the person who did the scan. A foreign key in til~~-
ble.

sn_numseq i 2 >=0 yes
Number of sequenees found in the issue.

sn_pubdate date 8 yes
Publication date as it appears on the journal.

sn_scandate date 8 yea
scan date.

sn_libdate date 8 yes
Library date. Date journal arrived at the library.

sn_owner 10
The login name of ti> owner of information in this row.

yes
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D.2.45 The Secacc Table (SA)

This table links all of the accession numbers found in any current GenBank entry with
the primary accession number for that entry. This primary accession number is the
accession numker used in the Entry Table.

Column ~pe Length Domain Nulls

sa_id 10
Secondary Accessio~ ID. The primary key in this table.

no

sa_sq_id 10 (sq_id)
Sequence Table ill.; foreign key in this table.

no

sa_secacc 10
Secondary sequencec~ number.

yes

sa.owner 10
The login name of ticeowner of information in this row.

yes

One use of this table is to help locate an entry given any of the accession numbers. The
ACCESSION number line from the flat-file ean be reereated with this table.

D.2.46 The Sendcnt Table (SD)

This table keeps track of the last packet sent to the satellites.

Column Type Length Domain Nulls

sd_satcnt . 4
Packet count. Last picket sent.

no

sd_peercnt i 4 no
Presently not used.
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D.2.47 The Seqel Table (SE)

This table provides the instructions to create virtual sequences. Each element describes
one piece of a virtual sequence (including sequences that are relevant but not used these
being identified by Ostart and end).

column ~pe Length Domain Nulls

se_id 10
Seqel ID. The prim&key in this table.

no

se_vsq_id 10 (sq_id) no
Viiual Sequence ID~A foreign key in this table. This is the ID of the se-
quence made up of the pieces identified in this table. The virtual sequence el-
ement ID plus the segment number form the secondary index for this table.

se_segment i 4 >0
Segment number. A subscript identifier for each interval within a virtualy~-
quence. The segment number implies order. To extend a virtual sequence up-
stream anew virtual sequence would be created with one of the components
being the virtwd sequence being extended.

se_csq_id 10 (sq_id)
Component sequenc~ ID. A foreign key in this table. This is the ID of th&-
quence from which a piece of a virtual sequence is taken.

se_start i 4
Startbase. The starting base on the component sequence that is behg usc%~o
assemble the virtual sequence.

se_end i 4 .
End base. The final base on the component sequence that is being used t:%
semble the virtual sequence

se_spanstart i 4
The beginning of the span of the virtual sequence that is credited to the myf~r-
ence which contains the component sequence. This number will be reported
as the beginning base in the REFERENCE line of the flat file.

se_spanend i 4
The end of the span of the virtual sequence that is credited to the referen{~
which contains the component sequence. This number will be reported as the
final base in the REFERENCE line of the fiat file.

se_owner 10
The login name of ticeowner of information in ttds row.

yes

The keys se_start and se_end are used to assemble the virtual sequence. Se_spmWart
and se_spanend are used to credit the reference which contains the component
sequences. To clarify this, consider the following example.
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Suppose we have two sequences A and B. The se_start of A is 1, and the se_end is 200.
The se_start of B is 1, and the se_end is 300. The two sequences are combined to
produce the virtual sequence V. However, the bases 101 to 200 in A happen to be the
same as bases 1 to 100 in B. In the virtual sequence thk span is merged, so the total
length of the virtual sequence is 400 bases.

To give pro~r credit for the components of the virtual sequence, se_spanstart will be 1
and se.spanend will be 200 for A. For B se_spanstart will k 101 and Se–-spmend will

be 400.

se_start se_end

se_start se_end

1 101 200 400

Vktual

Sequenee
se_spanstzut (A) se_spanend (A)

st_spanstart (B) se_spanend (B)

Figure D-7 Spaninformationin theSeqeltable.
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D.2.48 The Sequence Table (SQ)

This table contains one row for each sequence in the database.

Column ~pe Length Domain Nulls

sq_id 10
Sequenee ID. The p~ary key in this table. The sequence ID is the acce~
sion number.

sq_length i 4 >0 yes
Sequenee length.

sqjsvirtual i 1 0-1 yes
If this is a virtual sequenee, this flag is “l”.

sq_annotqual i 1 0-2
Annotation quality. The code for the annotation quality of a component ~~
quence.

Value Null= Unknown; O=AutomatiG 1= Staff en~, 2= Staff review.

sq_annotquan i 1 0-2
Annotation quantity. The code for the annotation quantity of a componei?
sequenee.

Value Null= Unknow, O=Unannotated 1= Simple 2= Full.

sq_desc 250
A concise descriptio~ of the sequence.

yes

sq_owner 10
The login name of t& owner of information in this row.

yes

Reported sequences are stored as presented, without splitting, merging, or
interpretation. Merged sequenees have only a virtual existence.

ISSUE: Perhapswe should&a sq_con~ence columnto store the average(?) con-
jidertcelevelfor the sequence.

D-54 Gen Bank



The Schema

D.2.49 The Source Table (SC)

This table gives the biological source of the interval. This is in an interval table rather
than a sequence table since authors may merge sequences before making a figure in a
publication. Molecule type, hos~ and completeness are functions of the particular
sequencing experiment.

Column Type Length Domain Nulls

sc_id
Source ID. The prbrciry key in this tab~~.

no

sc_sq_id 10 (sq_id)
Sequenee Table ID. ~ foreign key in this table.

no

sc_moItype i 1 1-12 yes. .

sc_ltstart

Molecule type.

Value Null= Unknow~ 1= DNA; 2= RNA; 3= mRNA, 4= rRNA; 5= tRNA;
6= snRNA; 7= SCRNA;8= cDNA to mRNA; 9= cDNA to genomic RNA;
10= cDNA to other RNA?; 11= cDNA; 12= peptide.

i 4 yes
Left start. The initial point in the mnge of positions for the beginning of-the
sequence.

sc_rtstart i 4 Ves—

sc_ltend

sc_rtend

sc_tx_id

Right start. The final point in the range for the beginning of the sequenc~ in-
terval.

i 4 yes
Left end.The initial point in the range of positions for the end of the se-
quence interval.

.
4

Right end. The final~oint in the range for the end of the sequence interv~~

10 (tx_id)
Taxonomy Table ID!A foreign key in this table.

no

sc_devstage 120 yes
Developmental stag:.

sc_tissue c 120 yes
Tissue type.

sc_cell c 120
Cell type.

yes

sc_line c 120
Cell tine.

yes

sc_library c 120 yes
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llssue or cell library name.

sc_haplo c 120 yes
Haplotype.

sc_sex c 20 yes
Seflrnating type.

sc.ismacro i 1 0-1 yes
Is micronucleus?

sc_isgerm i 1 0-1 yes

sc_iscmpl

sc_isprov

sc_tx_idh

sc_tx_idn

sc_eltype

Is germline?

i 1 0-1
Is complete? This column is” 1“ if this interval of sequenee fully repres&%
the taxonomic node (e.g. complete chromosome). If an interval fully repre-
sents more than one taxonomic node (e.g. clone and chromosome) there
would be two records in this table, one for the complete clone and one for
the complete chromosome.

i 1 0-1 yes
Is provirus? This column is “l” if the sequence is a provirus.

10 (tx_id)
Labomtory host tax %e (where the experimentalist grew the sample).

no

10
Particular host out o: which the organism was isolated.

yes

i 4 yes
Element type. For example, mitochondrion or chromosome.

sc_elname 15
Name of the elemen~or number of the chromosome.

yes

sc_map
Genetic map positio~. Not necessarily%e official map location determir!~
by the data.

sx_desc 250
Manually added so&e description.

yes

sc_owner 10
‘IYeIogin name of ti> owner of information in thk row.

yes

The Source Table and the Taxonomy Table together give a complete taxonomy,
including the usual taxonomic divisions, information needed to define a particular
individual, information specifying a particular cell and chromosome, and the name of a
particular fragment of DNA or RNA.

If an author has presented a “merged” sequence there would be a mw in the table for
each interval. For example, if a sequence of 500 base pairs is a composite of 100 base
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pairs of mRNA and 400 base pairs of DNA, there would be a row in the table for the
mRNA with boundaries 1 and 100 and a row for the DNA with boundaries 101 and 500.

ISSUE: Shouldwe also include “specfic”sourceand catalognumberof the library?
This questionapplies to the tissues librarieshereand to the clone librariesin the taxon-
omy table. Catalognumberrefersto like theAT(X numberor a catalognumberforma
company

D.2.50 The Submission Table (SB)

This table contains one row for each direct submission to the database.

Column Qpe Length Domain Nulls

sb_id 10
Submission ID. Tbe~rimary key in this table.

>0 no

sb_pn_id 10 (pn_id)
Person Table ID. A ;reign key in this table.

no

sb_date date 8 yes
Submission date.

sb_medium i 1 1-5 yes
Submission medium. Values can be found in the Dblist Table.

sb_text text yes
The text of the submission.

A copy of submitted data needs to be archived. It may be possible that the submitted
data may differ from the published version (if the data were published). This table is an
archive of the text of direct submissions as they first entered our computem.

In reality, the relationship between references and submissions is many-to-many.
However, we feel, that the most common asked question will be “what was the data
source of this reference?” It is unlikely that greater than one submission will be
submitted for each reference. Therefore, we will represent the relationship between
references and submissions as a one ton (submission to reference).

We will create a record in the Reference Table for every submission. For example, if
data are submitted directly to the database that correspond to published dam we will
check the database for the citation. If the citation exists then we will create a record in
the submission table for the submission. The submission id number (sb_id) will be
added to the record in the Reference Table corresponding to the citation and the column
rf_data_sub will contain this submission id, (i.e., the link of submitted data to a
published article will be made through the Reference Table by the rf_data_sub column.
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If the citation is not in the database a new rmord will also be created in the Reference
Table.

If the submitted data does not correspond to any of our publication types, then a Cimtion
will be created in the reference table reflecting that the data are form an unpublished
submission (the database to which the submission was made will be specified)

We will allow only one person to be attached to each submission. This person may be an
author or another person responsible for giving us the data. The authors may be found
by finding all authors linked to the corresponding reference.

Direct updates to the database by the author will also be “submissions”.

ISSUE: Do we want toput other info in commentor explicitlyin table?Ifdiskette the
computer?Operatingsystem?Editor?If mag tape then recordlength?Blocksize? La-
bel type?Density? Charactercode?

D.2.51 The Taxlevel Table (TL)

This table describes the taxonomy tree used to classify sequences. Each record in this
table describes one level of the tree.

Column ‘&W Length Domain Nulls

tl_id 10
Taxonomy level ID. c~e primary key in this table.

no

tl_levname 20
Level name; e.g., “S~b-Phylum”.

yes

tl_tl_idp 10 (tl_id)
Parent level ID. Thecnumber of the next higher level.

no

tl_tl_idc 10 (tl_id)
Child level ID. The ~umkr of the next lower level.

nO

An example of the use of this table could be, because the top level of the taxonomy tree
is kingdom, them is a record in this table where the name of the level is kingdom. In
addition, the tl_tl_idp in this row will be zero (meaning there is no parent level), and the
t.l_tl_idc value will be equal to the tl_id of the next level down the chain.

The taxonomy, as stored in the database, is an extended version of the standard
taxonomy. In addition to the inclusion of sub- and super- levels, the taxonomy is
extended all the way to clone. This extension allows for the flexibility needed when
doing dynamic merges of sequences in the database.
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Organelles (mitochondria, chloroplasts, and kinetoplasts), as well as any
extrachromosomal piece of DNA (plasmids, etc.), are treated as additional
chromosomes of the cell.

ISSUE: Expanddescriptionof extendedtaxonomy.. need to acknowledgethat not
classicaland why we make the extension.
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D.2.52 The Taxonomy Table (TX)

This table contains our taxonomic tree, with each row describing one node. Each node
in the taxonomic tree gets a unique number. Each edge of the tree is a record of the
table.

Column Qpe Length Domain Nulls

tx_id

tx_tl_id

tx_tx_idp

10
Taxonomy node ID.~he primary key in this table.

no

10 (tl_id)
Taxlevel Table ID. Acforeign key in this table. TMs number indicates the &v-
eI in the tree of the node in question. (Kingdom level, or at the phylum level,
etc.) There are two reasons for specifying the level. F~st, the names of the
levels may be different for diffe~nt organisms. Second, it makes it much
easier to check that this table really represents a tree.

10 (&_id)
Parent node number~The node number of the parent node in the Taxono~~
Tree. By referring to the parent node, this col~mn enables the tree structure
(or any sub-tree) to be reconstructed. Given the tx_taxnode of the top of the
desired tree, one need only search (recursively) for all nodes with the given
parent.

tx_nodename 80
Node name. This cofimn contains the official name (scientific name) ofy~
node.

tx_name c 80 yes
Common name.

tx_div 3
The taxonomic divis!on into which this sequence goes.

yes

tx_abbrev 3 yes
The three letter Codectobe used in the names of entries for this taxonomy
node.

tx&c_table i 1 yes
Which gencode table to use. Values are found in the Dblist Table

tx_seqrep i 1 0-2
Sequence representation. This column records the level of sequence rep~=
sentation of the node stored in the database.

If this column is “W (none), we have no sequence representation of this tax-
onomic node. If this column is “2” (full), merging sequences at this taxo-
nomic level gives a complete representation of the organism’s genome at tlds
level.

For example, if we had several sequences that when merged would give the
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complete genome of a BALB/c mouse, the tx_seq_rep column would be “2”
(fuil) on the node corresponding to the mouse BALB/c strain. If we had the
complete sequenee of a clone, then the tx_seq_rep column would be “2”
(full) on the comesponding clone node.

Value Null= Unknown; O=None; 1= Partial; 2= Full.

tx_isdna i 1 0-1 yes
Is DNA in vivo? This column is “l” when the in vivo molecule is DNA.

tx_strand i 1 1-3 yes
Strandedness.This is the strandedness of the in vivo nucleic acid.

Value Null= Unknown; 1= Single stranded 2= Double stranded 3= Mixed
stranded.

tx_iscircle . 1 0-1
Is topology circular?’This column is “l” if the topology of the in vivo n~c~e-
ic acid molecule is circular.

tx_sciname 80
Scientific name. Mmcy times the scientific name of an organism can be ~e~
rived from the taxonomy. However, there are examples (e.g., viruses) where
the scientific name is not derivable from the taxonomy.

tx_maploc 80
Map location. This c%umnhas meaning only for those taxonomy levels&t
are sub-’’chromosomal”. In those casses,it means the map location of the sub-
chromosomrd node on the parent (or, grand parent, etc.) chromosome node.
(e.g., if a tax node describes a clone, then the map_location column can con-
tain the location of the clone on the first parent node representing a complete
molecule).

tx_isapprove i 1 yes
Is this an official GenBank entry?

The Source Table and the Taxonomy Table together give a complete taxonomy,
including the usual taxonomic divisions, information needed to define a particular
individual, information specifying a particular cell and chromosome, and the name of a
particular fragment of DNA or RNA.

It is possible for two different organisms to have the same name because naming is
reguiated by different bodies. Thus the only guaranteed unique name of an organism is
its full taxonomy,
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D.2.53

D.2.54

The Taxsyn Table (TS)

This table contains any alternate names for any node in the Taxonomy Tree.

Note: This table is currentlynot in use. 3/15/93

column ~pe Length Domain Nulls

ts_id 10
Taxsyn ID. The ptic~ key in this table.

no

ts_tx_id 10 (tx_id)
Taxonomy Table IDCAforeign key in this table.

no

ts.taxnodesyn 20
Taxonomy node syn%ym.

no

The Text Table (TT)

This table is used to store free text data such as sequences and comments. The length of
the text column is RDBMS-depen&nt.

The table also links the text to other entities in the database.

column Type Length Domain Nulls

ti_id 10
Text ID. The prhn~c key in this table.

no

tt_enumbval 10 >0
Entity numbervalue!lle ID of the entity being linked to the tex~ For exn&-
ple, if the text belongs with entry 4509, this column will contain 4509

ti.enumbtype i 1 (nm_enumbtype) no
Entity number type. The type of entity linked to the text. For example, if the
text is associated witi a sequence, this column will contain the value that
correspondswith the entity type “sequence.”

U_seqno i 2 >= o
Sequence number. Used to keep track of text spread over several rows f~r”
one enumbtype and enumbval. Presently not used. 3/15/93

tt_text text 16 y=
Entity Text. The text itself.

ti_owner 10
The Iogin name of ticeowner of information in this row.

yes
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The Virt.seq Table (VS)

This table holds symbols of virtual sequences.

D.2.56

Column WP Length Domain Nulls

vs_id 10
Viual sequence lD~The primarykey in this table.

no

vs_segment i 4

vs_sq_id

vs_Istart

vs_lend

vs_rstart

vs_rend

Segment number.

10
Sequence Table ID. ~ foreign key in this table.

i 4
Left start.

i 4
Left end.

i 4
Right StlUt.

i 4
Right end.

yes

(sq_id) no

yes

yes

yes

yes

The Worklink Table (WL)

This table links entities to worksheets.

The three columns together for a primary key in this table.

Column ~pe Length Domain Nulls

wl_ws_id 10 (ws_id)
Worksheet ID. A fo~ign key in tlis table.

no

wl_etype i 1 (nm_enumbtype) no
Entity type. This value identifies the type of entity being linked to the work-
sheet. For example, if the worksheet is linked to a sequence, this column will
contain the value corresponding to the entity type “sequence.”

wl_eval 10 >0
Entity value. ID of tk>entity being linked to a worksheet. For example, i%e
worksheet belongs with entry 4509, this column will contain 4509.
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A worksheet is a collection on entities (a list of entities and their IDs). A worksheet is an
entity itself, therefore, a worksheet may be a collection of worksheets. The description
of the worksheet is recorded in the Worksheet Table. Worksheets are linked to people
through the WorkPer Table.

D.2.57 The Workper Table (WP)

Thistablelinks worksheets to people. The two keys forma primary key in this rable.

Cohmm ~pe Length Domain Nulls

wp_ws_id 10 (ws_id)
WorksheetTable ID~A foreign key in this table.

no

wp_pn-id 10 (pn_id)
Person Table ID. A ;reign key in this table.

no

A worksheet is a collection of entities (a list of entities and their IDs). A worksheet is an
entity itself, therefore, a worksheet may be a collection of worksheets. The description
of the worksheet is recorded in the Worksheet Table. Entities are linked to a worksheet
through the WorkLink lbble.

D.2.58 The Worksheet Table (WS)

Thistablerecordsworksheets.

Column Type Length Domain Nulls

ws_id 10
WorksheetID. The & key in this table.

no

ws_name c 20 yes
Worksheet name.

ws_desc 80 yes
Worksheet descripti~n.

A worksheet is a collection of entities (a list of entities and their IDs). A worksheet is an
entity itself, therefore, a worksheet may be a collection of worksheets. Entities am
linked to a worksheet through the WorkLink Table. Worksheets are linked to people
through the WorkPer Table.
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D.3 Changes to the Schema

6 July 1992

Added the following keys:

ad_owner, ar_owner, cl_owner, exn_owner, cf_owner, du_owner, ep_owner, en_owner,
fo_owner, fq_owner, gn_owner, go_owner, kl_owner, kw_owner, nh_owner, pn_owner,
pr_owner, qv_owner, rf_owner, rl_owner, ra_owner, sn_owner, sa_owner, se_owner,
sq_owner, sc_owner, tt_owner, sb_text.

These keys were added for off-site users, to establish ownership of the information they
enter. The value in the owner fields will often be null.

off-site users will not have access to the contents of the Submission table. They will
have access to the Text table. So, the text of the submission form will now be stored in
the Submission table rather than the Text table.

29 January 1992

Added the Refsub Table
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Appendix E Satellites

Off-site users: This is the document sent to sites interested in creating a remote database. The
information is not relevant to entering or annotating sequence data with AWB.

GenBank stafi This is the document sent to sites interested in creating a remote database.
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E.1 Requirements

Requirements and Procedures for the Installation of the Sybase Version of the GenBank
Database and Application Software for Satellite Sites.

E.1.l Hardware and Software Requirements.
.

A. Sybase Database Requirements -- Sybase Version 4.8 or higher.

B. System Requirements -- Sun UNIX OS 4.0 or higher Ultrix 3.0 or higher

C. Hardware Requirements

1. Database disk size 1.2GB or higher(see A.2. below for partition information).

2. Software and database distribution file space size 300MB (not including Sybase
software)

3. Exabyte tape drive(not necessary for distribution but needed for dumping the
database)

D. Must have access to intemet to ftp files from genome.kml.gov

E.1.2 Installation Procedures

A. Database Requirements

1. Database named genbank should be huger than 1.2GB; ideal size is over 1.5GB.

2. Database should have four internal segments which can span multiple partitions. The
database segments should be on different devices if possible for performance
improvements. The four segments are:

‘default/system’ segment - 20% of database

‘log’ segment - 10% of database

‘genbank_noncindex’ segment - 15% of database

‘genbank_text’ segment - 55% of database

If necessary, The whole database can be put in one segment; you may sacritice
database performance. For more information on the use of segments, reference
the Creating and Using Segments section, page 3-24, of Sybase’s System Admin-
istration Guide.

‘l%edistribution code that will load the satellite database validates the sizes of the
database segments to see if the minimum amount of space is available for the
new database. The minimum amount in megabytes ix

As of Dec. 17,1991:

defaulthystem segment 265 MB

log segment 100 MB
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genbank_noncindex segment 150 MB

genbank_text segment 595 MB

The above vrdues will change as the database continues to grow. Here are the ap-
proximate growth patterns for the last yeac

default/sytem segment 30 MB

genbank.noncindex segment 25 MB

genbank_text segment 300 MB

The text segment has doubled in the last year. Every indication is that this trend
will continue. The actual size of you text segment will be around 4070 less than
this number because submissions, footnotes, and some comments are not in the
satellite databases. Please prepare for this increase.

Using Sybase, create the database in small pieces. First create the database where
you want the defaultkystem segment to be, include the log creation. This will
guarantee that the system tables are where you want them. Then use alter data-
base to create the rest of the database. Create the two remaining segments and
drop that system and default segments from them. This will map your database
segments correctly. If you want to put two segments on the same partition, this
will be more work and you can contact us directly to find out how to do this. Here
is an example of the database creation commands(if you put these commands
into a script, remember tbe ‘go’ command after each sql command; note also that
the create and alter database commands will take on the order of hours to run):

create database genbank on genbank_data = _ (system/default in MB)

alter database genbank on genbank_logs = _ (log segment in MB)

sp_logdevice genbank,genbank_logs

create database genbank on genbank_data = _ (system/default in MB)

log on genbank_logs = _ (log segment in MB)

alter database genbank on genbank_index = _ (noncindex segment in MB)

alter database genbank on genbank_textl . _,(text segment in MB)

genbank_text2 = _

use genbank

sp_addsegment genbank_noncindex, genbank_index

sp_addsegment genbank_texCgenbank_textl

sp_extendsegment genbank_texLgenbank_text2

sp_dropsegment ‘system’,genbank_index

sp_dropsegment ‘system’,genbank_text 1

sp_dropsegment ‘system’ ,genbank_text2
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sp_dropsegment ‘default’,genbank_index

sp_dropsegment ‘default’, genbank_text If

sp_dropsegment ‘default’,genbank_text2

3. ‘Mo Iogins should be added to the server. Here is the Sybase syntax:

sp_addlogin genbank,genome, genbank

sp_addlogin libda,conifer,genbank

4. The user genbank should be made the database owner of the genbank database. Here
is the Sybase syntax that should b ran from the genbank database

sp_changedbowner genbank

All additions to the genbank database will be done by installation scripts.

5. The tempdb database should be altered to be at lease 15MB in size to handle htrge
queries. 20 to 25MB would be better if other applications are using the database.

6. Make modifications to the configuration of your server. Use sp_configure to make
these changes:

sp_configure memory,e75% of internal machine memorp

sp_configure locks, lm
reconfigure

eeboot your database serv-

For more information on configure values and the best number to put in the mem-
ory reconfiguration, see the section in the System Administration Guide on
“Changing the Configuration Variables” starting on page 7-27 in the release 4.2
documentation. Note that memory is in 2Kb pages so the memory entry of 2400
is 4.8MB.

We give the memory configuration of 75% as a guideline only. Your sybase serv-
er when you install it has the minimum setting of 2400 2K page.s(or 4.8MB). Ev-
erything witl work at the initial setting but the database and applications will run
faster and do less page swapping if there is more internal memory configured to
the dataserver.

7. Satellite servers experience problems h,andling the large conditional statements
while executing sql from the genbank software. Follow the next steps to enlarge one
of the dataserver’s run-time parameters.

% Iusrlsybaselbinlbuildmaster -d/&v/<master_raw_device> -ycstacksz=32768

This command changes the stacksizeconfiguration value for the dataserver. This
command is to be run when the dataserver is NOT running. Take the Sybase serv-
er down by running the sql command ‘shutdown’ or kill the dataserver process.
Run the buiktrnaster command. Restart the server and the new value will be used.

E.1.3 Software and System Requirements

1. Disk space requirement is 100MB. This space will be used for software and for
update packets awaiting processing.

2. Need one account for a user. ( suggested n,amegenbank )
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E.2

Once the database and user account are setup, notify rdsti?life.lanl.gov and
gmlr@life.lanl.gov that you am ready for shipment of database scripts, a test database,
and application software.

Also, any feedback on the helpfulness or improvements of this document would be
appreciated.

Installation

Installation guide for the GenBank satellite database.

Thii document will help you with first time and continued installation of your GenBank
satellite database. Please read all the instructions carefully.

FirsL you must fulfill all the requirements as specified in the GenBank Satellite
Requirements Document. You may have obtained a copy when you first showed interest
in the satellite program. If you do not have a copy of this documen~ you may retrieve a
copy by using anonymous ftp from genome.lanl.gov. The requirement document is
found in retrieve this and other files specified in the documenti

% ftp genome.lanl.gov

Name (genomemls): anonymous

Password <your email address>

ftp> cd <dti /*cd to desired directory like pub/dot*/

ftp> bin /* For executable programs like install_gb */

ftp> get <filename> /* File you want like requirements.doc */

ftp> bye

Once all of the requirements are fulfilled, you may continue to the shipping and loading
process. The installation program checks to see that all the requirements are completed
before continuing with the procedure.

The next step is to ftp over the tile -ftp/pub/bin/install_gb executable. This is the
program that installs the GenBank database and software. Once this file is brought over,
use “chmod 700 install_gb” command to make this file executable. Running install_gb
will take a long time but if it completes successfully you will have installed the latest
public distribution of the GenBank database and have all the software and machinists
in place for automatic updates to take place.

In order to run install_gb, an environment variable “GB_HOME” must be sec

setenv GB.HOME /usr/GenBank

where /usr/GenBank is the directory in which you want it to run. Install_gb expects to
find three sub directories below the directory specified by GB_HOME. They axe: bin,
trnp, and tables. If they do not exis~ the pro=m will create them. The annotators
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workbench (AWB) sateUite updating software (newsat), and orher GenBank software
will be placed in the bin dwectory. The tmp directory is used as a staging area for
newsat. The tables directory is where the instaII_gb program witI put the alt the bep files
to load the database. This directory must be quite large but if it is more convenient for
you, it maybe created as a link. Once the install~b program is finished it wiU remove
the large bcp files and this space will be freed up again.

The instaU_gb first ftp’s a file called “datalile” from GenBank. This tile controls ?he
behavior of the program. Included in it are the sql scripts to drop and emate the tables in
the database, lists of files to transfer to the remote site, lists of tables to fill, and
minimum sizes for the database segments and file system.

If it is possible, we strongly recommend that you set up the different database segments
with the names and sizes outlined in the requirements document. On some systems,
however, this is not possible. If this is the ease when you run install~b you will get a
message saying that certain segments in the database are too small or do not exist. In
this ease you will need to edit the datafile and make the sizes of the segments
appropriate for your system. Warning: If you do this it is possible that there will not be
enough room in the database to load the tables.

The first thing instaU_gb program does after bringing over the datafile is to check the
physical resourees of the database and file system. If they are met it will report this and
begin to transfer all of the bcp files from GenBank. This takes some time as the files are
quite large. Once the files are transferred they are varified to be the correct size. Next all
of the tables are dropped and recreated to insure that any possible schema or data
inconsistencies are reconciled. Next the tables are loaded and then indexes axe created
on the database. Once this has succesfuUy completed the software cheeks, the database
to make sure that it actually has the correct number of rows and indexes.

The GenBank software, including the AWB and flatfile generating program, is
automatically brought over by instaU_gb. If the file newsat.sh does not exisL a shell
script and crontab to run it are created. The default time for the job to run is Monday
through Friday at 10:00 pm. If you wish to change this, edit the crontab.
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Glossary

~is gbssaa’y containstams and xronyms used thmugbout tbe manual. More -C

bmlogical definitions of intrmst to GenBank annotators cm be found in tbe
/usr/gb/doc/annot/tatorJictionaty file.Anotherglossaryof biology terms is in tbe
/usr/gb/doc/&ts/glossary file.

accession number‘Ibe unique identifier for each sequence. Accession numbers are
issuedexchsivdy by the databases.

alias An abbreviationfor a frequentlyU* longerUNIXcommand.Aliasesam usually
definedin a file such as .cshrc but may be enteredat tbe commandline.

annotatorsIn-house term for the team that reviewssubmissionsand conductsdatabase
Inaintence.

TheAnnotator%WwM?ench(AWB)A Mabase browsingand editing tool. The primary
softwaretool used by Gem&@ annotators.

Abstract Syntaz Not@ion(ASV.1) A data repmentadon format. The flatfile used by
NCBI.

uttributeIn this manualattributesare be cbammristics of entities that definethe entity
for the pwposes of tbe dtwbase. For example,‘liUeis an attibute of a Paperand
E-mail Ad&as is an attributeof a Person.

Authorin A remote Mabase submission gemating tooL GeneraM submitted data in
GemBanktransml“onformm Runs on IBMpc or Macintosh.

Bioserve Group T-10 document retrieval servers. For information, send an E-mail
messagewith only tbe word “help” to bioserve@liie.lanLgov.
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convnandline Refers to executionof a programfrom tbe UNIX prompt.

computatwn&main A term that refers to the software developmentand maintenance
teamat GenBankat Los Alamos.

corejile An imagefileof a programthat terminatedabnormally.h is an imageof the iast
stateof the program.Used for debugging.

covemheer A paper used m submission processing. The coversheet is an aid for
classifying,filing,and updatingsubmissions.

.cshm A file of UNIX commmds that are mn upon initializationof the C-shell. Along
with other “dot” fNes, it is used to customize the computer workspace
environment.

DNADatabase of Japan (DDBJ)A member of the InternationalNucleotide Sequence
DatabaseCollaboration,based in MishinuLJapan. Databasecan be identifiedby
accessionnumberswith Q tbmugh -.

&&abasemanagementsystem (DBMS) Software that handles the organization and
speedyxetrievalof dam.

&t@w In-house tam fw the team that conducts initial receipt and processing of
submissions, including issuance of accession numbers. An E-mail alias for that
grow.

directoryOn a computer,a collectionof filesor a storagelocationfor files.

ElectronicData Publishing(EDP)

E-mat”!response (EMR)‘he procedurewhereby copies of reviewed submissions are
refemxi back to the submitter.

JWVpean Mokukr Biology LdxmJJory (EMBIJ A member of the International
Nucleotide Sequence DaWbaseColhbomtion, based m Heidelberg, &mWly.
Databasecan be identifiedby accessionnumbers withX through---

entity In the relational Wabase, an entity is a distinguishable, cohesive collection of
data that modelsa real world object.

F&A5LAST Sequence sirnhdy search packages. Both are available by E-mail
server.

FeatureA biologicalattributeof a sequence.

Featm T& Document(F7D)Containsthe authoritativedefinitionof currentFeature
tablesyntax.

Featu~ Key A speciiiccategoryof bioiogii atuibutes of a sequence.In the GenBank
da@asea Featme Keyislinked toevery Feature entity. Refer to the Feature
TableDocument formore informationon the use of FeatureKeys.
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Je/d A data value that describes one attribute of an enti~y. An AWB form object that
consists of a prompt and a data area.

j7atfifeTerm historically used to describe the GenBank line-type structure.

jlatfife repon A formatted report generated from AWB or from the command line.

form A template for the display of related data. In AWB, a form is used to display the
information associated with a database entity.

gbarc The archival directory that holds the records of submissions, updates, and
response letters.

gb-so~are An in-house term for the team in charge of programming and software
maintenance at GenBank in Los Alamos. A mail alias for that group.

gb-sub The user name of the person to whom submissions are sent. The person who
reads the E-mail submissions does so as gb-sub.

GenBank Submission Form An electronic questionnaire containing sequence
submission information that is filled out by an author and sent to GenBank.
GenBank encourages the use of the Authorin progmrn over this form.

Genetics Computer Group (GCG) Commercial software development group
specializkg in DNA sequence analysis and manipulation software.

Genome Database (GDB) A database that contains human genome mapping
information and was designed to collect, organize, store and distribute data
generated by scientists.

gentest A database analogous to GenBank that contains only test data. Used by gb-
software to test programs.

Global Regular ExpressionParser (grep) A UNIX utility progam used to search files
for patterns.

hdddate The date on which HUP &ta may be released.

hold-until-published(HUP)Refers to data submitted in confidence pending publication.

Human GenomeMappingLibrary (HGML)Earlier version of GDB, now defunct.

Humgene Internal term used to describe manual GenBank-GDB linking procedures. It
is also the name of a file that contains the latest complete list of genes and other
information downloaded from GDB.

ID number A number assigned to an entity in the database to insure its uniqueness with
respect to other entities of the same type. Accession numbers and rf.id numbers
are examples. No two Sequences will have the same accesion number and no two
Papers will have the same rf_id.
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Zmmunogfobtdin(lg) A type of protein that is the subject of intensive genetic
investigation. There are GenBank conventions designed specifically for the
annotation of Igs. Refer to the ig documetent in the directory /usr/gb/doc/annot
directory. See also, Locus Names on page A-3.

InformationRetrieval Workbench(IRX) User query interface to flatfile databases. Used
by GenBank annotation to query the flatfile version of GenBank.

InteractiveStructuredQueryLunguage(lSQL) The Sybase command line SQL utility.

Laboratory Host In AWB this field in the Source form contains the link to the
Taxonomy node of the orgranism that served as the host in the laboratory for the
organism that was sequenced. It should be different from the Natural host that
linked to the Taxonomy node that is linked to the Source.

link A relational database term for a connection between two entities.

Jogin A fiIe containing initialization processes. It is run once, upon Iogin.

Major Hislocompatability Complex (MHC) A class of genes that are the subject of
intensive genetic investigation. There are GenBank conventions designed
specifically for the annotation of MHCS. Refer to the mhc documetent in the
directory /usr/gb/docAumot d~ectory. See also, Locus Names on page A-3.

Medline Bibliographic database of aI1 medical and biological journals based at the
National Library of Medicine. It is also an alias for accessing the databases
(including GenBank) maintained by NCBI.

Medline-SubsetA subset of the Medline database that contains articles associated with
DNA sequences.

National Center for Biotechnology Information (NCB[) A bioinfonnatics
reseaddadminist.mtive group at the National Library of Medicine.

National hzstitutesof Health (NIH)The parent organization of the National Library of
Medicine.

NationalLibrary of Medicine(NLM)The parent organization of the National Center for
Biotechnology Information.

Natural host In AWB, the Nat Host field in the Thxonomy form contains the link to the
Taxonomy node of the organism that is the normally hosts the organism that has
been sequenced.

<nolink>In the ASCII AWB, this symbol indicates that there is no connection between
the current entity and another. For example, if the cno Iizdo symbol appears in
the Publication field of the Paper form, it means that a journal (or other
publication) has not been linked to the particular Paper.

ofl-site user A scientist not on-site at Los Alamos who directly deposits sequence data
into the GenBank database with the AWB rather than sendhg a submission.
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OperatingSystemAn instmction set for a computer which allows for the interpretation
of commands and the execution of programs.

Protein Injiorma[ionResource (PIR) Term used to describe an international protein
sequence collaboration.

referenceID (rf_id)A unique identifier given to each Reference entity in the GenBank
database. In AWB it appears at the top of the Paper form and the Reference form.

Reference SIatus (Slatus) A statement linked to a Paper/Reference entity that gives
information about the work being done with the submission. The list of statuses
linked to a Paper provides a history of the a submission’s motion through
GenBank.

relational database management system (RDBMS) Relational database software that
handles organization and speedy retrieval of data.

schema In a relational database, the schema is the layout and definition of the &tabase
components. See “The GenBank Database Schema” on page D-1.

segmentedentry A set of sequences (and entries) that appear in the genome in a given
order and are derived from a single nucleotide molecule.

server An independent computer process that performs some service.

span refers to a particular section of a sequence. In AWB spans are identified by
numbers assigned to base pairs.

SparesysfemsMost recent class of Sun machines. They use the Spare Chip architedure.

Sun OS A Sun computer specific operating system.

Structured Query Lmguage (SQL) A high-level language for relational database
systems. ISQL stands for Interactive SQL.

Sybase A relational database software vendor. The GenBank database uses the Sybase
relational database system.

SubmissionForm See GenBank Submission form.

tators An E-mail alias for annotators at GenBank at Los Alamos.

Tmnotny node The entity that represents an organism and its place in the taxanomic
classification tree used at GenBank. Taxonomy nodes are linked to Sequence
entities through Source entities to indicate the biological soume of the sequence.
Natural Hosts, Laboratory Hosts, and Specific Hosts of the source organism are
also ‘J?axonomynodes.

Z7?EMBLSoftware package used for importing data from flattile format used by EMBL.

UNIX An operating system, developed at AT&T Laboratories, used on all GenBank
computers.
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V! A Digital Electronics mmputer line.

virtualfeature A feature construct consisting of joins or other operations on a system of
components.

virtuazsequence A representation of a merger or join of component sequences, that
preserves

visual texl editor (vi) A UNIX standard screen text editor. Introductory information for
using vi can be found in the SUN user manualsand in the book~ .

~ by McGiIton and Morgan.
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A
Abbreviation

field in Taxonomy form B-64
abbreviation

publication B-45
Accession Number

field in the Entry form B-16
accession numbers 2-2

sq_id D-54
Acknowledge

command in Paper form B-38
Address form B-1 1
Address table D-12
ADJUST 1-5
Alignment table D-13
Allele B-30
Amino Acid B-28
Amino Acid Translation B-23
AN revision status 5-11
Annotation Quality B-54
Annotation Quantity B-54
annotator 1-4
attribute 2-2
Auinsub 4-7, C-2 to C-3
Author B-15

corresponding 2-12
Authorin 3-1

entering submissions 4-6 to 4-9
Authref table D-15

B
Bibliographic tables D-2

c
Cell Lme B-59

Cell Type B-59
check boxes 2-4
Check Sequence

command in Sequence form B-55
Check Vector

command in Sequence form B-55
Circuhr B-64
Clear

command in selector boxes B-9
Codon Exception B-28
Combine B-3
Comlink table D-17
command buttons 2-3
commands

issuing 2-6
pop-up menu B-5

Comment
field in Reference Status form B-52
field in the Entry form B-18

Comment form B-14
Comment table D-18
Common Name B-63
Compfeat table D-19
Complement B-22
Component

field in Feature form B-22
Compseq C-4
Corresponding Author 2-12
coversheets 3-9 to 3-10, 4-7, 4-8
Create New

command in selector boxes B-9

D
dataflow 14
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Dbuser table D-20
deFmition

sequence 5-4, A-5 to A-6, B-54
Delete.

mmrnand in Edit menu B-3
emunand in pop-up menus 2-8, B-6

Department B-1 1, B-12
Dev. Stage B-59
disk submissions 3-5 to 3-9
Distribute

command in Paper form B-38
field in the Entry form B-18

Div (Division) B-18, B-64

E
Edit

commands in Text Pane pop-up menu B-7
menu B-3

Edpub table D-22
E-Mail Address B-13
E-mail submissions 3-1 to 3-4
Entities menu B-2
entity 2-2
Entry form B-16
Entry table D-23
exclusive settings 2-4
Exit Form command B-5
Exp Determined B-22

~eatkey table D-24
Featocc table D-25
Featqual table D-27
Feature 2-2
Feature form B-20 to B-23
Feature Key B-21
Feature Qualifier selector B-27
fields 2-3

multiple link 2-4
single link 2-4
text 2-5

Fiie commands B-7
Find

command in selector boxes B-9
commands in Text Pane pop-up menu B-8

Fits Consensus B-22
flatfiles

generating with AWB B-18
Follow Link 2-8, B-6
forms 2-3

Address 2-13, B-1 1
Comment 5-11, B-14
Entry B-16
Feature B-20
Gencode Exception A-% B-28
Gene B-29
Gene Occurrence B-31
Keyword B-33
Paper B-35
Person 2-10,2-12, B-40

Product B-42
Publication B-44
Qualval B-47
Reference B-48
Refstat B-51
Secondary Accession Number B-52
Sequence B-53
Sequence Element B-56
Source B-57
Submission 4-8, B-60
Taxonomy B-62

G
GenBank Submission Form 3-1,3 -9,4-9
Gencode Exception

conventions A-2
form B-28

Gencode table D-28
Gencodes

field in Taxonomy form B-64
Gene

field in the Feature form B-22
Gene form B-29
Gene Occurrence form B-3 1
Gene table D-29
Genocc table D-31
getting started 2-10
Go to Basepair

command in Sequence form B-55

H
Haplotype B-59
History window 2-2,2-3,2-5
Hold date B-38, B-50
homology conventions A-2
Humgene program C-5
HUP 4-1

I
ID numbers 2-2,2-7
ISSN Number B-45

K
Keylink table D-33
Keyword form B-33
Keyword table D-34
Keyword(s) A-3, B-18

L
Lab Host B-59
Library B-59
L*

command in selector boxes B-9
Lti Entities

command in Paper form B-38
Lmk New

emnmand in pop-up menus B-6
command in selector boxes B-9

links 2-2,2-5
Locate Choice 2-8, B-8
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Locate Span B-23
Locus

field in the Entry form B-17
locus names A-3 to A-4, B- 17
login to AWB 2-10
LOokfor program C-9

M
Mailsplit 34, C-10 to C-1 1
Make FlatF-e B-18

command in Paper form B-38
Map B-32
Medium

field in Submission form B-61
MENU 1-5
menu button 2-4
menus 2-6

Edit B-3
Entities B-2
Reporta B-4
View B-5

messages 2-6
Mol Type B-18
Molecule

field in the Source form B-59

N
Nathost table D-36
Natural Host B-64
Node Name B-63
Note

field in Feature form B-22
Number table D-36

o
off-site user 1-4
Operator B-22
origin B-18

P
Paper form 2-3, B-35
Paper form vs. Reference form B.
Parent Node

field in Taxonomy form B-63
password

changing 4-17
Person form B-40
Person table D-38
Phone Number B-13
popup menus 2-8

Text Pane B-6
postal submissions 3-5 to 3-9
primary reference A-4
priority system 1-7
Product form B42
Product table D40
Product(s)

field in the Feature form B-22
field in the Gene form B-30

Pub Status B-37

Pubabbrev 4-7
Pubabbrev program C-12
Publication

field in the Paper form B-37
Publication form B-44
Publication table D-41

&difier(s) B-22
@ah?d form B-47
Qualval table D43
quitting AWB 2-13

R
reading frame B-22
Rewivecnt table D-43
Ref program C-13
Reference

field in the Entry form B-18
Reference form B-48
Reference form vs. Paper form B-48
Reference ID (rf_id) 2-2, D-44
Reference table D-44
references

linked to forms A-4
primary A-4, B-18
secmdary B-18
sites A-4

Reflink table D-45
Refstat form B-51
Refstat table D-47
Refsub table D-48
Region table D-48
Replace String

conventions A-5
field in the Feature form B-22

Replicate
command in Sequenw form B-55

Reports menu B-4
Respond to Author

48
command in Paper form B-38

responding to author 6-7
rf_id 2-2,4-8, D-44
root

in History window 2-5

s
Scan table D-50
Scientific Name B-63
Sec Ace(s) B-18
Secacc table D-51
Secondary Accession Number form B-52
secondary accession numbers B-18
Segment B-17
SELECT 1-5
Selector

command in pop-up menu B-6
selector boxes 2-6, B-8 to B-9

Featore Qualifier B-27
Person 2-10

User Manual Index-3



Sendcnt table D-51
Seqel table D-52
Sequence Element form B-56
Sequence form B-53
Sequence table D-54
SexlMating Type B-59
Show B-23

command in selector boxes B-9
sites reference A-4
Source form B-57
Source table D-55
span

field in Feature form B-21
field in the Source form B-58

Specific Address B41
specific Host B-59
Status B-38, B-SO, B-51
Strandedness B-64
Subfmd program C-16
Submission Form

see GenBank Submission Form
Submission form

in AWB B-60
Submission table D-57
sub-selector boxes B-9

T
tables

Address D-12
Al@nent D-13
Authref D-15
Codnk D-17
Comment D-18
Compfeat D-19
Dbuser D-20
Edpub D-22
Entry D-23
Featkey D-24
Featcxx D-25
Featqual D-27
Gencode D-28
Gene D-29
Genocc D-31
Keylink D-33
Keyword D-34
Nathost D-36
Number D-36
Person D-38
Product D40
Publication D-41
Qualval D-43
Receiveznt DJ13
Reference D-44
Reflink D45
Refstat D47
Refsub D-48
Region D-48
Scan D-50
seCCCC D-51
Sendcnt D-51

Seqel D-52
Sequence D-54
Source D-55
Submission D-57
Taxlevel D-58
Taxonomy D-60
Text D-62
Worklink D-63
Workper D-64
Worksheet D-64

Tax Level
field in the Taxonomy form B-63

Taxlevel table D-58
Taxonomy

field in Source form B-59
field in the Gene Occurrence form B-32

Taxonomy form B-62
Taxonomy table D-60
Template

command in Paper form B-38
Text

field in Submission form B-61
field in the Comment form B-15

text field 2-5
Text Pane pop-up menu 2-8, B-6
Text table D-62
Tssue Type B-59
Title A-6, B-37, B-49
titles B49
Topology B-18
translation

amino acid B-23
exceptions A-2, B-28

tutorial instructions 1-6

u
Unlink 2-8, B-6
updating sequences, sequence additions 5-11

v
View menu B-5
Virtseq table D-63
virtual features 5-8 to 5-11
virtual sequenu B-56, D-53, D-63

w
wildcards 2-6 to 2-7
Worklink table D-63
Workper table D-64
Worksheet table D-64
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Response Page

E-mail comments and suggestions regarding this manual may be sent to gb-manual@tlO.lanl. gov
or complete this form and mail it to the address on the following page.

Please check the sections of the manual you used.

Chapter 1
Chapter 2
Chapter 3
Chapter 4
Chapter 5
Chapter 6
Chapter 7
Appendix A
Appendix B
Appendix C
Appendix D
Appendix E

Were you using the manual to

General Introduction
Introduction to the Annotator’s WorkBench
Submission Processing
Sequence Entry
Annotation
Review
In-House Curation
Conventions
OPEN LOOK AWB: Reference
Utilities: Reference
The GenBank Database Schema
Satellites

enter a sequence?
learn AWB?
learn about GenBank in general?

What problems did you encounter with AWB?

Please give us your suggestions for improving the documentation.
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