A Guide to

— A

logo by Connie Shiau

Michelle Gwinn
August, 2005



Table of Contents (for the most popular topics)
topic (page #s)

1. Getting started (3-6)
2. “Welcome to Manatee” page and links (7-11,21,23,26-28)
3. "Genome Summary” page and links (11-20)
-Annotation Notebook (15,37)
-Genome Calculations (13)
-Role Category Breakdown (14)
4. “Annotation Tools” page and links (28-38)
-Gene List (34-38)
-coordinate range (29)
-overlaps (30)
-InterEvidence (31)
5. Gene Curation Page (39-86)
-BER section (43-47)
-HMM section (55-57)
-GO section (71-75,81)
6. Gene Ontology (21-22,71-81)
-edit Gene Ontology (22)
-search Gene Ontology (22,76-80)
-Gene Ontology on the Gene Curation Page (71-75,81)
Genome Properties (23-25,57-60)
Genome Viewer (26,87-91)
TIGR role categories (35-36,38,82)
-Role notes (38)
-TIGR role entry on Gene Curation Page (82)
10. Edit starts (90)
11. Annotation Checklist (92)

© N



What Manatee Is

e Manatee Is a web-based manual annotation tool for
accessing and editing annotation data

 Manatee draws information from an underlying
database for its displays

 Manatee sends information entered by annotators to
the underlying database for storage

 Manatee depends on TIGR’s database structure
(more on this later)

 Multiple users can access the same database from
different computers when Manatee Is run on a server
(asitis at TIGR)

 Installation questions will be addressed tomorrow by
Todd Creasy, our Manatee developer (for those
attending the 3-day course)



Getting started with Manatee

 To log into Manatee within TIGR one must have a Sybase
account and password.

* For those taking the 3-day course we have established a
“training” account. This account is:
— username = “training”
— password = “training”

 TIGR employees have their own Sybase accounts and
passwords.

 When logging into Manatee, one must enter a user name, a
password, and the name of the database on which you wish to
work.

» TIGR database names tend to be 3-5 letter codes:

— during this tutorial and subsequent exercises we will be using the
Shewanella oneidensis (formerly Shewanella putrefaciens)
database.

— we will be working with two versions of the Shewanella database:

» the production database, which stores the published annotation (gsp)

» a copy of the production database that has been set back to an un-
annotated state (tgsp)



Finding Manatee (working at TIGR)

GO to manatee.tigr.org and select “Prokaryotic Manatee”

rl‘n{

THE INSTITUTE FOR GENOMIC RESEARCH

Please select a site:

Eukaryotic Manatee

Prokaryotic Manatee

Minimum Requirements

os Supported Browsers
Linux Kernel 2.2.14 Mozilla 1.3 and later
Metscape 7.x

Windows 98, NT 4.0, 2000, XP Internet Explorer 6.x
Mozilla 1.4 and later

Mac OSX 10.1.x and later =afarn 1.2




Clicking on “Prokaryotic Manatee” from www.manatee.org
takes you to the Manatee Login Page

Manatee Login

user_name: {training
[]H,’F,.,_’i',.w-ﬂ["[l: iiiiiiii
database: |asp

Submit

Fill in the fields with the required
information.

user name and password:

3-day course: user name and
password are both “training”
TIGR employees: fill in your
values

database = “gsp” for the tutorial
portion and “tgsp” for the
exercise portion (we are now in
the tutorial portion).




“Welcome to Manatee”

After logging in to Manatee, you come to the
“Welcome to Manatee” page.

Here you will find several menu options and a
couple search options to choose from.

| will discuss each in more detail in following
slides.

NOTE: in the upper right hand corner of every
Manatee page will be something like this:

Home | Logged into [gsp] as mlgwinn

The “Home” link takes you back to the
“Welcome to Manatee” page, from where ever
you are within the Manatee tool.

This area also shows you which database you
are logged into, and who is logged in. Clicking
on the login name will take you back to the login

page.

Welcome to Manatee

‘This i thie rrain pneny page forthe Manat ee tool, One can access genes directly (with gene'sid number orname] of link bo g

ACCESS LISTINGS

v Annotation Tools

v Genome Summary

v Gene Ontology

+ Genome Properties

v Genome Viewer

» Multi Genome Annotation Tool

ol ACCESS GENE CURATION PAGE

reset
b pene:
SEARCH GENES BY GENE NAME
b p€Ne name:

CHANGE ORGANISM DATABASE

v database:




The Welcome to Manatee Page
“Access Gene Curation Page” option

We will look at the options in the Access Listings section in
subsequent slides. First we will look at the 3 options on the
bottom of this page:

Access Gene Curation Page:

This option will take you directly to a page
containing gene specific information called the
“Gene Curation Page” or “GCP” for short. The GCP
displays most of what knowledge we have about a
given protein - you will be seeing this page in much
more detail later. For now just know that you can
reach this page by entering either a feat_name or
locus id into this box and then clicking “submit”. A
feat_name is an internal identifier given to each
gene in a genome, feat_names are not used
publically. These are initially assigned by Glimmer
and generally are numbered sequentially from the
beginning of the DNA sequence given to Glimmer.
They have the format ORF#####, where ORF
stands for “open reading frame” and ##### is a 5-
digit zero padded number. (For more on this see
the overview document.) Locus ids (loci) are
assigned to proteins at the end of the annotation
process. They are numbered sequentially from the
origin of replication of the genome (if it can be
identified). Loci are unique accessions and are
used for public release and display of the proteins.

Welcome to Manatee

submit

reset

‘Thisislhemajn tnery page forthe banakee ool One can access qenes directly(with gene'sid number or name] arlink o £

ACCESS LISTINGS

v Annotation Tools

+ (zenome Summary

v Gene Ontology

+ (zenome Properties

v Genome Viewer

v Multi Genome Annotation Tool

ACCESS GENE CURATION PAGE

b gene;

SEARCH GENES BY GENE NAME

» gEne name;

CHANGE ORGANISM DATABASE

v database:




The Welcome to Manatee Page

“Search Genes By Gene Name” option
This is a keyword based search for the common
names that have been given to the genes/proteins
(we have a tendency to use the terms gene and
protein somewhat interchangeably, however, what
we are really annotating are the protein
translations of the predicted genes.)

Whatever keyword you enter will be treated as
though it has wildcards flanking it. This means that
you will get results that include names containing
your keyword as an individual word and names
that contain words that contain your keyword.

For example, if you search with “kinase”

you could get these:
“adenylate kinase”
“protein kinase”

“sensor histidine kinase”

as well as these:

“glutamate 5-kinase”
“phosphoenolpyruvate carboxykinase”
“ribose-phosphate pyrophosphokinase”

The results will be in the form of a table containing
additional information and links to other pages -
this table format will be described later.

Welcome to Manatee

‘This i thie rrain peny page forthe Manat ee tool, One can access genes directly (with gene'sid number orname] of link to 2

submit

reset

ACCESS LISTINGS

v Annotation Tools

v Genome Summary

v Gene Ontology

+ Genome Properties

v Genome Viewer

» Multi Genome Annotation Tool

ACCESS GENE CURATION PAGE

b gene;

SEARCH GENES BY GENE NAME

¥ ZETE NAIME: keywo rd

CHANGE ORGANISM DATABASE

v database:




The Welcome to Manatee Page
“Change Organism Database” option

Welcome to Manatee

‘This i thie rrain peny page forthe Manat ee tool, One can access genes directly (with gene'sid number orname] of link to 2

To change from one database to another, one

does not need to re-login, rather one need only ACCESS LISTINGS
type in the name of the database they wish to go

to and click submit. + Annotation Tools

v Genome Summary
v Gene Ontology

+ Genome Properties
v Gzenome Viewer
v Multi Genome Annotation Tool

Ml " ACCESS GENE CURATION PAGE

reset

B

b gene: |

" SEARCH GENES BY GENE NAME

b gene name: |

" CHANGE ORGANISM DATABASE

» database: | (OSSP
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The Welcome to Manatee Page
Options under “Access Listings”:
“‘Genome Summary”

The “Annotation Tools” option is one of the most
used and will be described in detail in later
slides. The “Gene Ontology”, “Genome
Properties”, and “Genome Viewer” sections are
accessible here as well as elsewhere within
Manatee. (There are many routes to view the
various pieces of information within Manatee.)
They will be described briefly as links from
“Access Listings” and then in more detail as
they are viewed from the Gene Curation Page

(GCP) and elsewhere.

First we will look in more detail at the options
under “Genome Summary”

Clicking on “Genome Summary” takes one to a
new page with additional menu options (on next
slide).

Welcome to Manatee

‘This i thie rrain peny page forthe Manat ee tool, One can access genes directly (with gene'sid number orname] of link to 2

submit

reset

ACCESS LISTINGS

v Annotation Tools

v (zenome Summary

v Gene Ontology

+ Genome Properties

v Genome Viewer

v Multi Genome Annotation Tool

ACCESS GENE CURATION PAGE

b gene;

SEARCH GENES BY GENE NAME

b PENE NAME;

CHANGE ORGANISM DATABASE

v database:
11




The “Genome Summary” page

EThe Genome Surnrnary inforrmation page displays specific infomnation conceringthe selected genome. From here the usercan view the following informrnation : OFRF counts,
Fuole cateogoryinformakion, genes of interest, Hrdbd and paral o gous farily information, membrane proteininf omrnation, fram es hift inf ormation, and annotation progress.

Home | Annotation Tools | Genome Summary | Gene Assignment Help

SUMMARY LISTS

Genome Calculations

.3
» Role Category Breakdown Clicking on the item in the list of options
» Annotation Notebook . . .
+ Project Admiristration takes you to a page v_wth the mformatlon or
» Frameshift Status more options. Following slides will describe
r Annotation Progress Report eaCh Of these
+ By Interpro Domain )
» Genome Properties
© ATTRIBUTES
v attribute: | MW ~| order by:| ~||descending ~|
" EVIDENCE
» evidence: | HMM2 | order by: | number of hits in genome  ~|

| L + PARALOGOUS PROTEINS

reset || | i by: [umBST of famiy members ] These are tools that allow one to view

the data based on various types of
annotation. Following slides will

T MEMBRANE PROTEINS

r sort by: | ¥Y-score 1 i
_ _ describe the use and output of each of
» signal peptide cutoffs:
36 Y -score lower Llimit these
-54 S-mean lower Llimmit

» transmembrane regions:

lowwer limmit
upper limmit

» constraints:

I penes with ONMP signals
I genes with lipid attachment sites

Ouestions? Commments? Flease feel Hee to send us feedbacla| l



Links from the Genome Summary Page: “Genome Calculations”

start sites | number | percent
| 38
b GIG: [géilﬁ} []G]jqf}
TIG | (%) | @s)

feature name feature count | feature type
* Open Reading Frame 4930 ORF

kb ribosome binding site 4444 RBS

b tho-independent terminator 246 TEEM

¥ Reject ORF3 169 RORF

* transfer RNA 101 tRINA

k ribosomal RNA 27 rRMNA

b structural RNA 3 sENA

¥ Bactenophage £l PHAGE

This page shows the
various calculable and
countable features of the
genome. This information
Is newly generated each
time the page is accessed
so that all information is
current.

Numbers in parentheses do not include hypothetical proteins

'chromosome" Information Tahle

b sequence id: 7974
Ftype: chromosome
» molecule length: 4969803 bp
b GC content: 46%

» base frequencies:

4y G M
270% 230% 230% 270%

e charetaree R ¥
» funny characters: T
b OEF count: 4758
b average gene length: BOS nt
¢ percent coding: B35 8%
b percent coding OR tRNA TRNA. or repeat: 90.0%

k skew table
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Links from the Genome Summary Page: “Role Category Breakdown”

This page shows a summary of the genes found in various broad categories based on TIGR roles and then a breakdown by TIGR
sub category. Each blue role id number or “main” is a link to a table containing a list of all the genes in that category.

¥ ORF Summary
Taotal ORFs: 4930 100.0 %
assigned function 2521 511 %
conserved hypothetical 871 17.7 %
unknown function TR TT%
hypothetical proteins 1162 236 %
* Role Breakdown
role id name number | complete %
main Unclassified 2 0 0.04%
185 Role category not vet assigned 2 0 0.04%
main Amino acid biosynthesis g1 0 1 85%
70 Aromatic amino acid family 17 0 0.34%
71 Aspartate family 24 0 0.49%
73 Glutamate family 21 0 043%
74 Pyruvate family 13 0 0.26%
75 Serine family i 0 0.16%
161 Histidine family i 0 0.16%
69 Other 0 0 0.00%
main Purines, pyrimidines, nucleosides, and nucleotides 63 ] 1 28%
123 I-Deoxyribonucleotide metabolism ) 0 0.16% 14
124 Mucleotide and nucleoside interconversions 11 0 0.22%




Links from the Genome Summary Page: “Annotation Notebook” - the annotation notebook is a set of text
fields associated with each TIGR role category. These are used for annotators to store information about the annotation which they
feel the Pls of the project should know for purposes of writing the manuscript, generally they consist of items of particular biological
interest, often involving the presence or absence of particular pathways, genes, gene order, etc. These entries are entered and
edited with the “Edit Annotation Notebook” page, linked from the gene list, see page 33, 36 of this tutorial.

Shewanella oneidensis MR-1 | Annotation Notebook Logged into [gsp] as mlgwinn

The annotation notebook 15 used by annotators to note genes of interest for the project leader. The notebook 15 organized by role category. The
¥ 2 projg g ¥ BOrY
project leader can view the page, and view the genes at their leisure.

Biosynthesis of cofactors, prosthetic groups, and carriers

83 : Pantothenate and coenzyme A

Appears to lack panD which I searched for with the E.coli sequence. No matches using blastp or tblastn. RTD
84 : Pyridoxine

Appears to lack serC which I searched for with the Caulobacter sequence. No high-scoring matches using
blastp or thlasm. RTD

Cellular processes
96 : Detoxification

arsenate reductase operon quirky. Sequences diverge from typical prokaryotic arsB and arsC. Order of these
two genes in the operon 1s reversed as well. The arsenate reductase repressor arsR 1s well conserved. There may
also be a stand alone version of arsC present as well.

Protein fate
97 : Protein and peptide secretion and trafficking

aeneral secretion pathway genes are split into two operons (gspAB) and (gspCDEFGHIKLMN). Not sure
how typical this is.

Biosynthesis of cofactors, prosthetic groups, and carriers

162 : Thiamine 15

Appear to lack some components of the the pathway for thiamine biosynthesis. RTD




Other links from the Genome Summary Page:

“Project Administration” - Clicking this link takes one to a page that displays the
administrative information for the project: things like PI, grant #, etc.

“Frameshift Status” - Currently this tool is not available for people running Manatee locally
outside of TIGR. For TIGR users, there is (will be) a separate section of the tutorial governing
all things involving Frameshifts (this part of our SOP is currently undergoing change.) In brief,
this link displays a page listing all of the genes in the genome which needed to be reviewed for
the presence of a frameshift or in-frame stop codon as well as the status of each.

“Annotation Progress Report” - This links to a page that lists all of the processes that must
be carried out during the annotation of a genome and provides fields in which to enter when
each process was done and who did it. There is also a link to a page listing all the TIGR
mainrole categories and fields for individual annotators to sign up for each category.

“by InterPro Domain” - This links to a list of genes according to membership in an InterPro
domain.

“Genome Properties” - another link to this tool set, will be described in detail elsewhere.
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Searches on the Genome Summary page: “Attributes”

+ ATTRIBUTES

v atiribute:

MW | ~| order by: | MW ~||descending -

One can choose to view genes based on one of several “attributes” they might have. Here | have
shown a selection for “MW” which stands for molecular weight. Once you choose and attribute to
search by, you can then choose various ordering display options. The above choices will show the
proteins in the genome according to calculated molecular weight with the heaviest ones first. (see
below)

B

This is just the top of a very long list containing all of the proteins in the

PAGE P 2 | 3 [ %)% genome. One can click on any of the blue gene id links and get go to
the Gene Curation Page (GCP) for the gene. (The GCP will be
‘ L2l ‘ MW ~ described in detail shortly.)

ene id 3Core
’ o0 One can jump to different pages in the list by clicking on the blue

CRIFIBSY | S, o8 numbers in the boxes above the list.
CORFO1043 231537.37

ORFO4635 | 225004.71 One can change the order of the list by clicking in the arrows in blue
CRFOO1ST | 192557.57 CifCleS.
CREFO344E | 17092761

CRFOOETS | 170039.51 17




Searches on the Genome Summary page: “Evidence”

+ EVIDENCE

v evidence: |HMMZ | *| order by: | number of hits in genome  ~

One can choose to view the genes based on one of several types of clustering evidence
that has been found for them, some as the result of InterPro searches and some as a
result of separate searches we perform. Here, | have selected “HMMZ2” (which will include
both the TIGRFAM and Pfam HMM sets) and | will view the output ordered by the number
of hits in the genome, the HMMs with the most hits will be listed first.

Shewanella oneidensis MR-1 | Evidence Display

By clicking on the blue numbers in each row,

PAGE || 2| S| 4| S| ©) 71 B 91 100 411 13 one will get a list of genes that hit that HMM.
— Clicking on the blue accession number will
g E—— T — take one to an info page for the HMM in
| 85 | PFO000S | ABC transporter guestion.

82 | TIGRO1199 | Helix-tum-helix domain, fis-type
| 71 | PFO0072 | Response regulator receiver domain One can reorder the list by count or

69 | PF02653 | Branched-chain amino acid transport system / permease component ) ..
2 | Pro0ess | integrase core domain accession by clicking on the blue column

62 | PFO0672 | HAMP domain headers.
| 59 | PF00037 |4Fa.45bmdingdmmin

7 | PRORTL | Hellcase conserved Criemminal domain Numbered boxes at the top will take one to a
| 56 | PFO0S T2 |tmusposnsr:_l\-‘[ummrfamily desired page in the output

56 | PF0O2796 | Helix-tum-helix domain of resolvase .
| 54 | PFO3466 |Ly5R substrate binding domain

53 PFO04EG Transcriptional regulatory protein, C terminal 18
| 53 | PFO0990 |GGD|-:demm




Searches on the Genome Summary page: “Paralogous Families”

+ PARALOGOUS PROTEINS

» view by: | number of family members -

One can choose to view the genes based on membership in paralgous families, ordering
either by number of family members or by family name.

Silicibacter pomerpyi DSS-3 | Paralogous Families

EiThe Paralogs page cormesin bwo favors. IFlaunched frorm bhe Gene Summary page, it displays a summary [ paralog
page is launched from itself [i.e. frorm the paralog skim fawor] it dis plaws an ORF list of all members forthe selected pa

k total Families: 762 | ¥ total proteins in families: 2647

proteins | Family name |description
114 farn_PFOODOS | ABEC transporter
a2 farn_PFO0528 | Binding-protein-dependent trans port svstems innermembrane component
| BT | farn_PFO0126 |trsnscr1'ptinns] regulator, LysF family
G0 farn_PFO3466 | LwsR substrate binding darmain
| 44 | farn_TIGR0 1403 | Tat [buir-arginine translocation) pathway sigral s e quence
a7 farn_PFOOT0E | oxidoreductase, short chain debyedrogenaselreductkas e Farnily
| 34 | farn_PFOOOF2 |F!espunseregulslnrreceiverdumajn
33 farn_PFO0G32 | Integral membrane pratein DUIFE
| 31 | famn_PFO2653 |Eiranched-chajnaminuanidtmnspmsy‘stem.‘permeasecumpunent
a0 fapn_PFOO392 | transcriptional regulakor, antR farnily
| 29 | farn_PFO05E3 |a;:et';.r1transfersse, GRAT Family
27 fam_PFO02518 | ATPase, histidine kinase-, DMA gvrase B-, and HSP 3Hike darmain protein
| 25 | farn_PF0G&0E |TFIAF' tranaporter, Dothiik e membrane protein
25 fapn_PFOOTES | transcriptional regulakor, AraC Farnily

-Paralogous families are built by first
searching all of the proteins within a
genome against themselves and against
the HMM db. If a paralogous family
matches an HMM the family will be named
based on the HMM. Then further searches
are done to group the proteins based on
regions of sequence that did not match an
HMM. Those families are given numerical
names and do not have descriptions.
-Output shows you the number of members
in each family, the name of the family, and
a description of the family (if the family is
based on an HMM).

-You can view a list of the proteins in each
family be clicking on the family name. You
can view information about the HMM on
which the family is based by clicking on the

description.
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Searches on the Genome Summary page:

* MEMBRANE PROTEINS

» sort by: [gene id

+ signal peptide cutoffs:

¢+ transmembrane regions:

3 lower limit
5 upper limit
» constraints:

7 genes with OMP signals
I~ genes with lipid attachment sites

0.36 Y-score lower limit
0.54  S-mean lower limit

\\

Output shows a table of the
genes with the chosen
parameters. You can reorder
them using the pull-down
menu and the “sort” button.
The table displays all of the
parameters available for each
protein. Clicking on the blue
gene id takes you to the Gene
Curation Page (GCP) for the
gene.

“Membrane proteins”

One can choose to view the proteins based on
predicted location in a membrane. You can
choose particular SignalP cutoff values, number
of predicted transmembrane regions, proteins
that have an OMP signal, or lipid attachment

site. You can also sort the output by several

different options.

Silicibacter pomeroyi DSS-3 | Membrane Proteins

Home | Logged into [gsi] as mlgwinn

[C7his page displays an ORFlist based onthe results of fourmemnbrane protein analyses: signal peptide sequence, membrane spahning re gions, outer metmnbrane pratein
sequence, andlipoprotein sequence. The usercontrols the autput by specifing oneba Four of these chtenain any combination a3 well 35 the soting keyforthe results,

sortby: |[gene id | x| Sort

gene id ;fgn‘“:g) (iﬂ)e;:l‘) site (E"é) OMP | LP | gene name
ORFD0005 0.372 0.811 91 3 conserved hypothetical protein

peptide/opine/nickel uptake family ABC transporter,

ORF00119 0.557 0.739 3 4 permease protein
ORF00180 0.546 0.723 53| 3 conserved hypothetical protein
ORF00234 0.692 0.B35 25| 5 flagellar biosynthetic protein FIiP
ORF00416 0.407 0.825 15| 5 NnrU family protein
ORE0D422 0.387 0.568 4 13 Fs}tﬁglrr:ate dehydrogenase, hydrophobic membrane anchor
ORF00522 0.411 0.613 24| 3 hypothetical protein
ORF00817 0.478 0.628 22| 4 sterol desaturase, homolog
ORF00725 0.434 0.732 28| 3 conserved hypothetical protein
ORF01154 0.687 0.576 90| 5 membrane protein, putative
ORF01297 0.434 0.544 3B | 4 membrane protein, putative
ORF01321 0.654 0.724 B3| 4 hypothetical protein
ORF01507 0.396 0.585 41 9 oligopeptide ABC transporter, permease protein
ORFD1581 0.463 0.610 29| 3 hypothetical protein
ORF01589 0.370 0.547 29| 3 conserved hypothetical protein
ORF016845 0.565 0.688 57| 4 O | lipoprotein, putative
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The Welcome to Manatee Page
Options under “Access Listings”:

“Gene Ontology”

This link will open a page that offers options for using
the Gene Ontology (GO) system.

(For more information on the Gene Ontology system,
see the Annotation Overview document, or the Gene
Ontology web site, www.geneontology.org)

In brief, the GO offers a controlled vocabulary for the
description of aspects of gene products. Currently,
TIGR assigns both TIGR role categories and GO
terms to all of our genes. Manatee has many built in
features for the suggestion and entry of GO terms and
associated information. These features will be detailed
in later slides. The next slide shows a brief description
of the links available here and of the “edit GO” options.

When Manatee refers to “editing” GO, we mean the
creation of “TI” or TIGR terms. These are temporary
terms created for use in-house at TIGR until
corresponding terms are created at GO. When a need
for a new term is found, we (usually Michelle) submits
a request to the GO via their SourceForge tracking site
that the new term be created. If a TIGR annotator
needs the new term right away, they can create a Tl
term to use within our db. Later, when the official GO
term is made, the Tl term id will be replaced with the
new GO term id.

Welcome to Manatee

‘This i thie rrain peny page forthe Manat ee tool, One can access genes directly (with gene'sid number orname] of link to 2

submit

reset

ACCESS LISTINGS

v Annotation Tools
v (zenome Summary

> _Gene Ontology

+ Genome Properties
v GGenome Viewer
v Multi Genome Annotation Tool

ACCESS GENE CURATION PAGE

b gene;

SEARCH GENES BY GENE NAME

b PENE NAME;

CHANGE ORGANISM DATABASE

v database:
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The Welcome to Manatee page, links from Access Listings: “Gene Ontology”

[E

Choose to search or edit GO.

ACCESS GENE ONTOLOGY

» Search Gene Ontology

| m—

» Edit Gene Ontology

When we refer to editing the GO in TIGR’s
db, we are referring the creation of Tl terms.

v (see overview for more information)

Ontology Edit Page

[E

EDIT ONTOLOGY

r Add Ontology Id
r Create Ontology Link
r» Update Ontology Term

» Wiew TI Status ",

gearch GO from GO id:

gearch GO from EC number:

gearch GO from keywords:

bGOid:I

submit | reset |

PEC#:I

" Evact bistch

I_ Caze Sensitive

search GO associations GO id: | 3¢

submit | reset | —ISULWIil reset
. clion
Search options  |....
will be discussed  jonent
in detall later

search GO comrelations:

PGOid:I

submit | rasal|

submit | Reset |

)GOid:I
submit | rassi|

I_ Search TIGR prokaryatic data only

These are links to pages that allow you to enter,
. 4 update, and add parents to a Tl term.

terms and their status.

This links to a page that displays all Tl

Add Ontology Page

&

add new ontology id:

name

definition

parent ontology id

“ isa { partof

submit | reset |

€
Tl term GO id replacement name type assigned by |last update
TI:0000001 [replace] hihe Ontolagy raat bhaas n2t1tn2
T00o0010 GCRO012505 endomernbran e system cellular_compaonent Ihannick nazang
TI0000013 GLLA005TT0 prevacuolar compartinent (sensu Yindiplantag) cellular_component Ihannick n2zang
T0000015 GO0 2262 DM, pratection biolagical_process ACEIS IERRNIN
TI:0000016 GLLO00ET3E Lfuculose phosphate aldolase maolecular_function ACEIS 03t14i02
T0000013 Go:O045152 anli sigra fact or antagonist molecula_function ACESE 031802
TI:0000019 Go:(042243 spore wall ass embly (sensu Bacteria) biological_process ACESS 0320
T:o000021 Go:O045143 tripeplide aminopeptidase molecula_function ACESE narzang
Ti:0000022 GO 0045149 anetoin metabolism biclogical_process trlgiriny n3layng
T0000023 GOLO045151 anetoin binsythesis biclogical_process ol gdrivy nyang
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The Welcome to Manatee Page
Options under “Access Listings”:

“Genome Properties”

Welcome to Manatee

‘This i thie rrain peny page forthe Manat ee tool, One can access genes directly (with gene'sid number orname] of link to 2

The Genome Properties system allows one ACCESS LISTINGS
to view annotation from the context of the
yvhole genome. It predicts and/or captures » Annotation Tools
information on the presence/absence of

v Genome Summary
pathways, cellular structures and other :
features of the organism. (see overview for > Gene Ontology :
more details) Clicking on the Genome » Genome Properties
Properties link from the “Welcome to » Genome Viewer
Manatee” page displays a » Multi Genome Annotation Tool

table of all of the properties and their states
for the organism you are working on. The

state is “yes” if the property is present, “no”
If the property is absent, and will have other

submit

reset

ACCESS GENE CURATION PAGE

intermediate values such as “some ' Bene:

evidence” or “not supported” depending on

the amount of evidence for a given property. SEARCH GENES BY GENE NAME

Details on what is known about each

property for the genome you are working on b gene name:

can be obtained by clicking on the blue

property name. (see next slide) CHANGE ORGANISM DATABASE
» database:
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The Welcome to Manatee page, links from Access Listings: “Genome Properties”

A
Shewanella oneidenasis MR-I | Genome Prope-iaes

2-aminoethylphosphonate degradation x| [NULL El
prer— Update the status of or . .
information about a — Search for a property in this genome.
/ property in this organism search genome properties
|—/ —[[sewch: [ Name. ‘ submit | reset

Home | Logged into [gsp] as mlgwinn

| r Update Property | r Search Property |

property

state

assignby

prediction

experiment

curator comm ent

auto comment

2-arninoethydphosphonate
degradaktion

4-hydroxyphendacetate
degradation

none found

notsupported

RLILES

RLUILES

1

S—arniniolewulinat e biosynthesis

S-arminolewvulipale biosynthesis
[glutarnake pakbbswas)

YES

YES

RLILES

Hy ERID

S-arnini ol ewulingt e biosynbhesis from
succird-Z o and ghycine

aceb-Cod carbboodase complex

L]

some evidence

RLILES

RLUILES

tane found A0
glutarnak e pak by
present

Click on the blue name of a property to learn more about the steps/requirements for
the property and to see background information and references regarding the
property. You can also see the genes the are involved in the property in the context
of their neighbors in the genome. These pages will be shown in detail later in the

tutorial but are quickly shown on the next slide.
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Genome Property information Page (in brief, more detail will be shown later in the tutorial)

Property Definition
property: argininie bioswnthesis from amithine, carbarmos-p and aspartate state: YES
property type: PATHWAY value: 1
role id: 73 [update] assignby: |FLILES
. Apr g
GO ids- GO:0042450 [wiew | add | update Jarginine biosythesis wia amithine date- 2003
11:0940

The arginine bioswnthesis pathwavisathree step process and a part of the ureacycle [2] The first enzyme,
omithine carbamoiransf erases (OTCase) carmies out the reaction anabolically in arginine biosynthesis, butin
some cases, bcamies out catabolic reactions, bost OTCases are hornotrrmers, but the hornotrirers are
organizedinto dodecamers builk frorm fourbrrners in ak least bwo species; the catabolic OTCase of
Pseudomonas aerdginosais allostericaly regulaked, while OTCase of the extrerne thermophile Pyrococcus
furiosus shows bothallosteryand therrnophily [ 1] The third step of the patheway velds L-arginine by
argininosuceinate base, and the amino acid can be cleaved by arginas e, vielding ureaand recanstituting
amithine. L-arginine also can be ytilized inthe creatine bioswthesis,

description:

Property Steps

omithine carbamoyitransferase [1]

A |C |GE | gene id | JEne name |evidem:e |rn|eid |gene symbol |EIC number |IDP
o | O DRFO207E | omithine carbamoiransferase | TIGRODGSE T3 argF 2.1.3.3
argininozuccinate synthase [2]

|A |C |GE | gene id | JEne name |evidem:e |rn|eid |gene symbol |EIC number |IDP
o | O DRFOZ207T | argininosuccinate swnthase | TIGROO032 T3 argi 6.34.5
argininosuccinate lvase [ 3]

|A |C |GE | gene id | JEne name |evidem:e |rn|eid |gene symbol |EIC number |IDP

o | O ORFO2076 argininosuccinate vase TIGRO0E3E T3 argH 4.3.2.1

Information on
the property.

Information on
the genes
identified to be
a part of the

property.
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The Welcome to Manatee page, links from Access Listings: “Genome Viewer”

Genome Viewer is a tool which allows one to view the genes in context with their neighboring genes in the

genome. It displays a graphic showing the 6-frame translation of a region of DNA sequence, where each

horizontal bar is a different frame. Arrows representing the genes are color coded according to TIGR mainrole
assignment. There are many viewing and editing options available from this page. These will be discussed in

detall later in the tutorial.

Welcome to Manatee

‘Th\sisthemainmenupagefortheMenaleetuol (One can access genes directly [with gene'sidnumber orname] orlink to

ACCESS LISTINGS

+ Annotation Tools
v Genome Summary
+ Gene Ontology

+ Genome Properties
+ Genome Viewer
+ Multi Genome Annotation Tool

bt ACCESS GENE CURATION PAGE

reset
» gene:
SEARCH GENES BY GENE NAME
» gene name:

CHANGE ORGANISM DATABASE

+ database:

Refresh XML Search Asmbl Id: | 7974

Database: | gsp
feat name end5 end3 role id ec num gene sym complete com name
ORF02394 954 2504 142 complete proton/peptide symporter family prot|
prop acc state property

| Six Frame Options (on six frame

clicks)

database: |asmbl_id: submit reset

Gene Options (on feat_name clicks)

[ View Blast Insert 1] View ; Annotgte Edit Start Extend' Blast ) Merge ] Delete :
| Sequence ’ Gene { Sequence | ORF ¢ | ¢ _Gene _OFlF { _Genes | Gene {
Iﬂ.ﬂkb Il.ﬂkb IZ.Ilkh ‘Z.ﬂkb IQ.I]kb IS.Ilkh ‘B.ﬂkb I?.I]kb

L I T I T O 1 P P 1 v A Y Y P 1

1T P 0 e

A Y TN T N Y L P (e [T T

ORF 12354

(1 O O T TINS5 Y o P e e T T
-~ -~
ORF 02395 ORF #2390
M 8 1 1 A A N RN JI 1] ' o Y Ly AT 1
-~
ORF 02393
O 1 L e e T P P O N Y O A
|
ORF 02392 ORF 02331 ORFOS000
-
Search
Coordinate: Search
Lower Coordinate: Upper Coordinate: Search
feat_name: Search
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The Welcome to Manatee page, links from Access Listings:
“Multi Genome Annotation Tool” (MGAT)

The MGAT tool allows the annotation of orthologous genes from several genomes at one time. Itis linked
into Manatee at several points. MGAT is still undergoing development and is not currently available for
public use. A separate tutorial for this tool is under construction.

Welcome to Manatee
Ident Information
I g AllVAL align  |[manatee  |[com_name [ec_nurm|[gene_sym| [role_id| [mainrole db asmbl_id|
Biosynthesis of
bl ; BMA30S0 | ORED4141|thiamine biosynthesis protein ThiC thiC 162 ||cofsctors, prosthetic | jgbm  |[772
S Access COGS By Role Categories groups., and carriers
e B I GHNORF3126 | ORFU3083| thizmin biosynthesis protein thiC THIC  |[126 mt:fﬁnmlm‘ 1063
+ Gene Oulology ¢ Single Role Category: SHELRELD | LRSS iamin Dlasyniests protetn t nucleatides e
' 6
! (::::::::::h _ Biosynthesis of
+ Mull Canoms Asostaton Tool > Unclassified i AFEN09 ORFU3380) thismine biosynthesis protein ThiC thiC® 162 ||cofactors, prosthetic gt 10431
‘ v Aanino acid biosynthesis groups, and carriers
MEMLT T AGCRSS GENE CURATION PAGE Purins, pytimidings, nucleosides, and nucleolies - ] i i Biosynthesis of
ot | Fatty acid and phosphalipid metabolism CC2029 ORF0G212 thizmine biosynthesis protein ThiC thiC 162 E{og:c;?r;hﬁrﬁ&nf soc  |12382
oo | Biosyithesia of cofactors, prosthetic graups, and caniers irmine biosymiies’s prowein i {neisseria meningiidi :
T RANCH CENES BY GENE NAME & \ain Role Category: Centrel intetmediary metab oism NTOINM2427 ||ORF03627 pa;} Alpiric8 1956181956 thizmin biosynthesis 185 ||Unclassified ntnm02||1
ain Role Lateqory: | Energymetabolism protein nma0397 |[imported] - neisseria meningitidis
+ gene name | Transpar and binding praleing Biosynthesis of
Dbl tnetabolism NMB2040 ORFU1381 |thizmine biosynthesis protein ThiC thiC 162 ||cofactors, prosthetic gnm  ||834
| CHANGE ORGANISM DATABASE Transcription groups, and carriers
Protein synthesis \ Biosynthesis of
+ databse: | 0 MXAN4I35 ORFU1813|/thiamine biosynthesis protein ThiC thiC® 162 ||cofactors, prosthetic gmx  [|58]
Protein fate v ¥ "
groups, and carriers
Biosynthesis of
Submit PSPPHO535  ||ORF00554) |thiamin biosynthesis protein ThiC thiC 162 | |cofactors, prosthetic gphas ||340
groups, and carriers

|j‘u.[in.es, pyrimidines,
NTOIPS1691  ||OREU2811| thismin biosynthesis protein ThiC thiC 126 ||nucleosides, and ntps01 ||2
nucleotides
MGAT Search information - ] o - N Eiesynﬂmsis of
PSPTO4YT6 ORFO4688) |thiamin biosynthesis protein ThiC thiC 162 ocg:m?f;hpdrg‘:rt}};‘[nsc 2ps 3676
PF5841 ORFU8667 thiamin biosynthesi in ThiC 162 irigs'inmms Gglem 3338
da[abagc: 7||thiamin biosynthesis protein Thid :Héreﬂup':f;pdrgénms epf
Biosynthesis of
. . . PP4823 ORF01030||thiamin biosynthesis protein ThiC thiC 162 Eﬂiz&?r;hpdrg;t}};‘[nsc Epp 13541
Biosynthesis of cofactors, prosthetic gro Do ot of
GEBCORFO191||ORFUO1 86| Thiamine biosynthesis protein thiC thiC® 162 Eﬂfmer;ﬁmsﬂ}e‘nc gebe 1186
Eroups, carriers
Genome Annotation
gene com_name o | Cogs|TFams| matix| TigrFam ~ [PFAM | start_e
ORF05157 | thiamin biosynthesis protein ThiC X TIGR0OO190 No
ORF05164 | thiH protein X TIGR02351 No
ORF03392 | thiH protein, putative X No
ORF01112| ApbE family protein, putative PF02424 | No
phosphomethylpyrimidine kinase/thiamin-phosphate 27
ORF05159 pyrophosphorylase, putative TIGRO0693 No




The Welcome to Manatee Page: Options under “Annotation Tools”

Welcome to Manatee

|Th\s isthe mainmenw page forthe Manateetool. One canaccess genes directly (vith gene'sid number or name) ot link to

ACCESS LISTINGS

Home

]
»_Annotation Tools

» Genome Summary

v Gene Ontology

v Genome Properties

v Genome Viewer

» Multi Genome Annotation Tool

subri ACCESS GENE CURATION PAGE

reset
» gene;
SEARCH GENES BY GENE NAME
» gene name:

CHANGE ORGANISM DATABASE

» database:

Descriptions of a few of the
links and tools on this page
are described here in the red
boxes, following slides will
detail the other options/tools
on this page.

submit

reset

[EIThe ant_tools.cgi script generates the &anotator Tools webpage, whichis the entry point for accessing bhe Submit webpage forall ORFs ina genotme, a5 well aresource For
locating general properties of the genome and detemnining the progress madein the Annotation of bhe genome of inkerest,

Annotation Tools Genome Summary | | Gene Assignment Help |
* ACCESS GENE LISTS / \
Links to the “Genome
» molecule: | All molecules Summary” page Links to a document
+ all genes, ordered by r e e r with falrly detailed info
main role category | Unclassified on TIGR’s protein
single role category |role_id naming guidelines.

ACCESS GENE CURATION PAGE

rgene: | This is the same option as the one on the “Genome Summary” page

ACCESS GENES BY COORDINATE RANGE

r end5S: end3:

OVERLAP ANALYSIS

» location: [usrflocal/annotation/GSPloverlap_analysis/gsp.overlap
INTEREVIDENCE REGION ANALYSIS

» location: Jusrflocal/annotation/GSP/intergenic_regions/gsp.REPC

CUSTOM QUERY

type a custom sqgl query here to see a list of genes with criteria not
available on gene list options

OTHER TOOLS

+ Data Consistency Checks

+ Frameshift Reports

+ Hypothetical Protein List

+ Annotation Status

+ Phage Region Viewer

» PubMed Organism Search 28




“Annotation Tools”: “Coordinate Range

 List of all genes found between 10000 - 20000

_-.u..,_u..-., e e A|C] geneid Iocus | endS | end3 | roleid gene name genesymbol | ec
[ toro [SSASSSTSMEN Cooxsis S Anp b ORFO2375 | S00017 (22090 (18941 | 156 | conserved hypothetical protein
* ACCESS GENE LISTS " "
U ORF02378 | SO0016 (18279 (18854 132 |DNA-3-methyladenine glycosidase I tg 32220
" et i I ORFO2379 | SO0015 (18161 17256 137 | glycy-RNA synthetase, alpha subunit ghQ (6111
 single role category ol i :
— ORFO2381 | S00014 (1724615180 | 137 | glycyRNA synthetase, beta subunit ghy$ (61114
e ORFO2382 | SO0013 |14311 |15111 hypothetical protein
" ACCESS GENES BY COORDINATE RANGE " N )
R — ORF02383 | S00012 (13791 {13129 {96102, | glutathione S-transferase family protein
[ — ORFO2385 | SO0011 (10638 /13055 132 DNA gyrase, B subunit g8 39013
S0 viocation: [usmocalannolationGEFioverian_analysaigsp.overap
- INTEREVIDENCE REGION ANALYSIS ORF02386 | S00010 | 9539 (10621 132 |DNA replication and repair protein RecF reck
B B ORFADODOS | SOADO24 (2033219523 | 154 1SS0l transposase OrfB
ORFAD0006 | SOAOD23 (19154 19453 | 94186, | proteic killer suppressor protein high
orER TOOLS ORFA00007 | SOA0022 | 18774 119079 | 94186, | proteic killer active protein high
s ORFAO0008 | SOADO21 | 18235 | 18462 | 154270, |ISSol, transposase OrfB,, truncation
Paptegontiors ORFA00009 | SOA0020 17414 118154 154270, |transposase famuly protein, truncation
ORFAOODL1 [SOAOOI9 | 1673317290 | 132154, | TnSonl, resolvase
Input a coordinate range and you will ORFAO012 | SOAODIS | 16362 16739 154156, TnSonl, conserved hypothetical profein
et a list of genes whose coordinates T : —
g gel ORFA00013 | SOA001T |16075 16365 | 703 | TnSonl, nucleotidyliransferase domain protein
fall anywhere in that range.
ORFAD00L4 | SOAODI6 (1591112945 | 154 TnSonl, transposase
ORFAOODIS | SOADOIS | 12878 12732 hypothetical protein
ORFAOOD16 | SOADOI4 112332 12427 hypothetical protein
ORFADODIT |SOADDI3 (11739 11335| 132 |umuD protein D | 34
ORFADOO19 | SOAODI2 (1133410078 | 132 |umuC protein umuC
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“Annotation

ools”:

Shewanella oneidensis MR-I | Anmotation Tools Home | Logged into [gsp] as mlgwinn

(@7 he ann_tooks.cqiscript generates the nnotakor Tooks webpage, whichis the eniry point for accessingthe Submit webpage forall ORFsina genome, a5 well aresourse for
acafing general properties of the g i P inthe Annotation of interest

Home

submit

reset

an of the genome of
Annotation Tools Genome Summary
¢ ACCESS GENE LISTS

» molecule: | All molecules -

Gene Assignment Help

= all genes, ordered by role category (excludes hypothetical proteins)

‘main role category | Unclassified

single role category role_id
ACCESS GENE CURATION PAGE
» gene:
ACCESS GENES BY COORDINATE RANGE

» ends: end3:

OVERLAP ANALYSIS

» location: /usr/local/annotation/GSP/overlap_analysis/gsp.overlap

INTEREVIDENCE REGION ANALYSIS
» location: /usr/local/annotation/GSPfintergenic_regions/gsp.REPC

CUSTOM QUERY

‘OTHER TOOLS

» Data Consistency Checks
» Frameshift Reports

+ Hypothetical Protein List
» Annotation Status

+ Phage Region Viewer

» PubMed Organism Search

Oy i

“Overlap Analysis”

We work on the premise that genes do not generally overlap in
prokaryotic genomes. We look for overlapping genes predicted by
Glimmer and where we can, remove genes suspected of being false
calls by Glimmer. Often overlap between two genes can be resolved by
the curation of the start site of one or both, or by the removal of a
“hypothetical protein” (one that has no similarity to anything) when it
overlaps a protein with very clear similarity to other proteins. For more
on overlap analysis see the Annotation Overview document.

This display shows the pairs of overlapping genes as indicated by the
background color shifts from blue to white to blue to white. Clicking on
the feature id number takes you to a Gene Curation Page (GCP) for that
gene. Also displayed are the percent of overlap, name of the protein,
and notes from Glimmer regarding the protein in question.

Home | Logged into [gsp] as mlgwinn

|Thi3 page displays alist of owerapping ORFsthat have beenidentified as candidate genes by GLIMMER( the gene finding program).

feature | % owverlap | name glimmer
ORFADIDD2E 347 hypothetical protein T42[-3 L= 759] [DelayedBy ORFADNDD24 L=45]
ORFADDD22 877 hypothetical protein 220[-2 L= 282]
ORFANDOTS 641 15508, transposase, degenerate 423[-1L=1543]
ORFADDOS2 4.38 transposase, |53 family, degenerate 254 [+3 L= 336]
ORFADIDNIE 2.60 155012, transposase BT2[+1L=1921]
ORFADIDNGS 19.05 hypothetical protein 97[-2L=123]
ORFADD204 3.92 conserved hypothetical protein 991[-3 L= 108]
ORFAIDZOZ 4.23 hypothetical protein B12[-1L=1128]
ORFOO040 646 TonB-dependent receptor C-4erminal region dornain prakein 185[-1 L=477][DelayedBy QRFANNDG 1 L=18]
ORFO0041 14.55 hypothetical protein 197[-2 L= 210]
ORFOD15E 5.00 hypothetical protein 215[-3L=537]
ORFO01ST7 3.33 15501, trans posase OB BAS[+1 L=807]
ORFOOTTT 5.23 heypathetical prot ein 287 [+2 L= 360]
CORFOOTYE 3.1% conserved hypathetical protein 396 [+1 L=645] 30




“Annotation Tools™. “Interevidence Analysis”

Glimmer is known to sometimes miss identifying a few real genes. This is especially true for areas of the genome that have
been laterally transfered. To find genes Glimmer might have missed, we run an analysis called “interevidence”. This tool

takes the nucleotide sequence between genes, the

have Similarity to nOthing), and any regionS of [0 his page displaysthe autput from thelnteresi dence Fregion analysia program. Areas of the genome withno genes are searched far homolagyin case genes were missed by

proteins that have similarity to nothing, does a JBHED

6 frame translation, and then searches those : .

translations against niaa (our in-house protein IE gene S L E G e ot oty || e
db). Any possible areas of similarity are then gep TOTIR2EII 0T | 3 | 383

reviewed by annotators and missed genes are e G

entered into the db. el 383

o ToT Rosst otz | 293 | 10w

asp_TOT1 R85 o1 | 347 | 1084

Home | Logged into [gsp] s mlzwigh Bsp_T971_R3_or2 1271 1441

[E1The arwn_taols.ciseript penerstes the Annctator Taols webpage, whichis the entry point Subrit webpage for dl ORFs in & genome, as

lucaling general propeties of the genome and determiring the progress made in the Annotafion of the gename ofinterest : gs5p_7871_R3_off1 1345 2010 ORFO0003: hypothetical protein
Home ‘Annotation Tools Genome Summary Gene Assignment Help
gap_T9T1_R2_arf 42 | 9
* ACCESS GENE LISTS
gap_T970_Ra_orf1 4285 1449 ORFANDONY: transposase family probein, truncation

» molecule: | All molecules ¥ gsp_FgFU_HQS_Um 30648 30981

+ all genes, ordered by role category (excludes hypothetical proteins)

main role category | Unclassified X

single role category fole_id

58.2/72.8% over 54aa Mesorhizobium loti

GO RN TIONERCH + GPI14026131|dbj transposase Insert characterized

» gene:

ACCESS GENES BY COORDINATE RANGE

gsp_7971 R2833 orfl(l.3 - 54.3 of 127 aa)
+ ends: end3: 714026131|dhj|nm52?29.1| |AP003009(288 - 341 of 397) transposase {Mesorhizobium loti}
§Match = 8.5
$Identity = 58.2 %Similarity = 72.7
Matches = 32 Mismatches = 13 Conservative Sub.s = 8
Gaps = 2 InDels = 6 Frame Shifts = 0

st INTEREVIDENCE REGION ANALYSIS / Primary Frame = 2 [0, 53, 0]

OVERLAP ANALYSIS

submit v location: Yusriocalfannotation/GEPoverlap_analysisigsp.overlap

v locatlon: Jusriocaliannotation/@SPIntergonss_regioansigsp, REPC

agtaccggtgtgagttecaggtegetttgttggtggettagagggecagtetgactaccagtttteggeccae atecatg
CUSTOM QUERY catcactecttegtecggtttgtategggtecegtatcagtgaggetgaaaactaccacacgtgagagaaaaa tgtgga

cotttttgaagacaactagtteccaaattactaacctgacteacegtegteacggeagtgacacttotggtga ggactt
=55.7 -45.7 =35.7 =25.7 =15.7 =5.7 ] 14.3
'I'DE"I'HPVAS‘J’LASVSSRRH‘NCLDLS“CGLSM“VDLS'SVSEGGPLSEYH'AHQS'I’QPK&CLCYIIUIJ(I}QQHK? liIWIIJSC]I)
DRRAFLRHELAPVRRERWVVYARKAPFAGPEAVLAYLSRYTHRVAISNSRLIRLDESGVTFRYEDYRRDGADRQOLMTLGED
EEHER T 240 250 260 270 280 290 300

: ?::‘:::;u:: ]::r:"h“h gtacctteegtecageacgactgtegagtecaacgeacceecacecggtgactgaagtttttectetgetetagtaacetgg
+ Hypothetical Pjs'nm‘n List attggattattcagttgtgatgttecacgggaatetttgatgacatttegettaaagtgegeagatgatattgttgeactt
. A;"Mmh" Stabss i gtccttagtggeagggagatttttetteccagggecggaatggggaggttgtggetggatgacgattggttggaagggag
+ Phagelte 'ﬁn\-‘iewer . .3 44.3 54.3 64. 74.3 B4.3 94.3
) fN(‘;"r fon Search FIRRYLLAVLPEGLMRVREFGFLAN; CRRRRIALILRQLRKPQWLASPLVKRDCLWSCPQCQLGBLQFIGLIRPQSW
Pt Orintim Scare IIIII IIIIIIII: el bl e 1e S 1e
-LRELLNVAVPSDDD‘I"I'N'EPDDPRPPCPCCGGRHI‘JIEVFERWRQ
320 330 340 350 360 370 380




“Annotation Tools”: “Other Tools” section

Shewanella oneidensis MR-1 | Annotation Tools

Home | Logged into [gsp] as mlgwinn

Home

submit

reset

Annotation Tools Genome Summary

EThe ann_tools cgi script generates the Annotakor Tools webpage, whichis the entry point for accessing the Submit webpage for all ORFs ina genome, as well ares aunce for
locating general properies of the genome and deterniningthe progress madeinthe Annotation of the genome of interest,

Gene Assignment Help

* ACCESS GENE LISTS

» molecule: | All molecules -

+ all genes, ordered by role category (excludes hypothetical proteins)
main role category | Unclassified -

single role category |role_id
ACCESS GENE CURATION PAGE
» gene:
ACCESS GENES BY COORDINATE RANGE

r end5: end3:

OVERLAP ANALYSIS

» location: [usr/local/annotation/GSP/overlap_analysis/gsp.overlap

INTEREVIDENCE REGION ANALYSIS

» location: [/ust/local/annotation/GSP/intergenic_regions/gsp.REPC

CUSTOM QUERY

OTHER TOOLS

+ Data Consistency Checks
+ Frameshift Reports

+ Hypothetical Protein List

» Annotation Status

+ Phage Region Viewer

+ PubMed Organism Search

Data consistency checks: Clicking this generates a list of
possible errors or consistency problems in the annotation. For
example, if two proteins have the same common name but
different TIGR role assignments, they would be listed in the
consistency check section for review.

Frameshift Reports: Similar to the “Frameshift status” link that
was described earlier for the “Genome Summary” page -
basically a list of genes with frameshift reports to be resolved.

Hypothetical protein list: a list of hypothetical proteins, (those
with insufficient evidence to make any functional assignment) for
which there is any shred of information which might lead to
annotation other than “hypothetical protein”, this list is generated
automatically after AutoAnnotate has made its initial assignment.
Those “hypothetical proteins” called by AutoAnnotate that have
any BER or HMM evidence are put on this list for manual review.

Annotation status: The same page as was described from the

“Genome Summary” page - lists of the steps in annotation and a

list of role categories, status of completion and annotator who did
the work is noted.

Phage Region Viewer: A tool that lists any identified prophage
regions in the genome and the genes within them.

PubMed Organism Search: Automatically takes you to the
NCBI PubMed site and gives results for a PubMed search using
the organism name as keywords. Useful for finding 32
literature on the organism you are working on.




“Annotation Tools”: “Access Gene Lists” section
Although all of the tools described so far in this tutorial are Home | Logged into [gsp] as mlgwinn

quite useful, the bulk of annotator time is spent in viewing
and editing information that is displayed on gene lists and

Ei7he ann_taols.cgischipt generatesthe Annotakor Tools webpage, whichis the entry point for accessing the Subrnit webpage forall ORFsin a genome, as well aresource for
locating general properies of the genome and determnining the progress made inthe Annotation of the genome of interest.

. Home Annotation Tools Genome Summary Gene Assignment Help
Gene Curation Pages that are accessed through the “Access
Gene Lists” section. + ACCESS GENE LISTS
This tool will create a table of genes chosen according to the
options in the red box at right. As mentioned in the + molecule: | Allmoleculee >
overview, at TIGR we organize our annotation efforts around * all genes, ordered by role category (excludes hypothetical proteins)
TIGR role categories. This tool allows us to view the genes main role category | Unclassified M
within each TIGR role category. single role category [role_id

The first option to select in this section is which molecule you
wish to annotate. Some genomes consist of just one

ACCESS GENE CURATION PAGE

chromosome and nothing else, while others can have > gene:
multiple chromosomes or chromosome(s) and one or more ACCESS GENES BY COORDINATE RANGE
plasmids. If multiple DNA molecules exist for the genome in
question, the pull down menu at the top of this section will > ends: end3:
list them along with their id number. The default selection is OVERLAP ANALYSIS
“All molecules” as the team usually annotates all molecules L » location: Justiocaliannotation/GSP/overlap_analysisigsp.overiap
at once, however, to choose just one of the molecules, rosel
simply select it from the pull-down menu. INTEREVIDENCE REGION ANALYSIS
Then choose one of the 3 options for which role categories + location: [Usr/local/annotation/GSP/intergenic_regions/gsp.REPC
you want to see genes from with the toggle buttons: first you TSIl T
can choose all role categories, second you can choose one
particular main role category, and third you can choose one
particular sub-role category. All of the mainrole categories
are listed in the pull-down menu in the main role category
. . . . . OTHER TOOLS

selection, to choose one, simply highlight it. In order to
select a particular sub-role category you must enter into the : ?:rni;':;‘ii‘;‘;‘rghm
box next to “single role category” the id number of the sub-  Hypothetical Protein List
role category. There is a listing of all of the TIGR role » Annotation Status
;:r?tetg(irie_sland their id numbers on the next two pages of [;’:ﬁjgﬂ‘;’;ﬂ Mo

is tutorial.
Once you have chosen your desired options, click submit to 33

see a list of the genes that fit your selections.



Gene LISt: The results of your selection from the Access Listings tool are displayed in a gene list containing gene id
number, locus (if available), coordinates of the gene (end5, end3), common name of the gene/protein, gene_sym, EC number,
and other roles for the protein. Not all of these fields will be populated for every gene. The genes are organized by role category
(if your selection included more than one.) There are many features of the gene list, and much information displayed - text
describing a feature is boxed in the same color as the feature itself.

Clicking on the blue names of any mainrole category takes you to a gene list for
that category.

|Thi3 List contains ORFs which are currently assigned to TIGER microbial role categaries. [His sorted byrale categaory.

Al categories rLUnclassified rAmMinGe acid bicsynthesis rPurines. pyrimidines. nucleacsides. and nucleotides rEatty acid and
phospholipid metabolism rBiosynthesis of cofactors. prosthetic groups. and carriers rCentral intermediarny metabolism rEnergy

metabolism rTransport and I:rindin% proteins DA metabolism rTranscripticn rProtein synthesis rProtein fate rBeqgulatory
functions rSignal transduction rCell envelope rCellular processes rMobile and extrachromosomal element functions [

Unknown function rHypothetical proteins rDisrupted reading frame rSElimmer rejects

View list of Genome Properties

I Biosynthesis of cofactors, prosthetic groups, and carriers I

found for this role category I
—

I r Biotin Role id: 77 Annotation MNoteboo
I pProp_acc state property is public?
GenProp0036 YES biotin biozswynithesis Y ES
. gene
A gene id locus ends end3 gens name symbol ec other foles
ORFO2146 (GV)] SO0214 | 224657 | 225616 |biri\ bifunctional protein bird 65.3.4.15 129
ORFO2395 (GV)| SO0001 T4 334 mic C protein micC 11]
= ] ORFO2552 (GV)| SO4626 4821460 | 4822251 |bio 4 protein bicH

ade nosylmethionine—8-amino-T-oxononanoate :
ORFO4812 (GV))] S0O2741 | 2856886 | 2858271 aminotransferase bricA 2.6.1.62

@
Cee0 0 0ee o

L= ORF04813 (GV)|| SO2740 2856763 | 2855711 |bio in synthase bicB 28186
ORFO4814 (GY)] SO2739 | 2855489 | 2854284 | 8-al nino-7-oxononanoate synthase biaF 2.3.1.47
ORFO4816 (GV)|| SO2738 2854163 | 2853336 |bio in synthesis protein BioC bioC
ORFO4817 (GV)| SO2737 | 2853281 | 2852586 | dethiobiotin synthase ol 65.3.3.3

Link to role notes for this

A green dot in the “A” column indicates this orf category This links to a text entry field to

was given a high quality assignment by store info of interest to the project
AutoAnnotate. (The only type of evidence that that is found during annotation.

will currently trigger this is an above trusted Click on the gene_id (feat_name)

: . : : link to see the Gene Curation
cutoff h|_t to an“ eguwalog HMM.) A pink dot will Page for each gene. Click on The ORFs can be ordered A
appear in the “C” column once an annotator has ‘G for Genome Vi.ewer according to any of the blu%

f|n|Shed annotation fOI’ the gene and marKEd |t headers by C||Ck|ng on that header

Iadalaglall2)Y~)




TIGR Role Categories - Page 1

Unclassified (the automated program was unable to assign a role to these)

185

Role category not yet assigned

Amino acid biosynthesis

70
71
73
74
75
161
69

Aromatic amino acid family
Aspartate family
Glutamate family

Pyruvate family

Serine family

Histidine family

Other

Purines, pyrimidines, nucleosides, and nucleotides

123
124
125
126
127
128
122

2'-Deoxyribonucleotide metabolism

Nucleotide and nucleoside interconversions
Purine ribonucleotide biosynthesis

Pyrimidine ribonucleotide biosynthesis
Salvage of nucleosides and nucleotides
Sugar-nucleotide biosynthesis and conversions
Other

Fatty acid and phospholipid metabolism

176
177
121

Biosynthesis
Degradation
Other

Biosynthesis of cofactors, prosthetic groups, and carriers

77
78
79
80
81
82
83
84
85
86
162
163
191
707
76

Biotin

Folic acid

Heme, porphyrin, and cobalamin
Lipoate

Menaquinone and ubiguinone
Molybdopterin

Pantothenate and coenzyme A
Pyridoxine

Riboflavin, FMN, and FAD
Glutathione

Thiamine

Pyridine nucleotides
Chlorophyll

Siderophores

Other

Central intermediary metabolism

100 Amino sugars

698 One-carbon metabolism

103 Phosphorus compounds
104 Polyamine biosynthesis

106 Sulfur metabolism

179 Nitrogen fixation

160 Nitrogen metabolism

709 Electron carrier regeneration
102 Other

Energy metabolism

108 Aerobic

109 Amino acids and amines
110 Anaerobic

111 ATP-proton motive force interconversion
112 Electron transport

113 Entner-Doudoroff

114 Fermentation

116 Glycolysis/gluconeogenesis
117 Pentose phosphate pathway
118 Pyruvate dehydrogenase
119 Sugars

120 TCA cycle

159 Methanogenesis

105 Biosynthesis and degradation of polysaccharides
164 Photosynthesis

180 Chemoautotrophy

184 Other

Transport and binding proteins

142
143
144
145
146
182
147
141

Amino acids, peptides and amines

Anions

Carbohydrates, organic alcohols, and acids
Cations and iron carrying compounds
Nucleosides, purines and pyrimidines
Porins

Other

Unknown substrate
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TIGR Role Categories - Page 2

DNA metabolism

132 DNA replication, recombination, and repair Cell envelope
183 Restriction/modification 91 Surface structures
131 Degradation of DNA 89 Biosynthesis of murein sacculus and peptidoglycan
170 Chromosome-associated proteins 20 Biosynthesis and degradation of surface polysaccarides and lipopolysaccharides
130 Other 88 Other
Transcription
134 Degradation of RNA Cellular processes
135 DNA-dependent RNA polymerase 93 Cell division
165 Transcription factors 188 Chemotaxis and motility
166 RNA processing 701 Cell adhesion
133 Other 702 Conjugation
96 Detoxification
Protein synthesis 98 DNA Transformation
137 tRNA aminoacylation 705 Sporulation and Germination
158 Ribosomal proteins: synthesis and modification 94 Toxin production and resistance
168 tRNA and rRNA base modification 187 Pathogenesis
169 Translation factors 149 Adaptations to atypical conditions
136 Other 706 Bioosynthesis of natural products
92 Other
Protein fate
97 Protein and peptide secretion and trafficking Mobile and extrachromosomal element functions
140 Protein modification and repair 186 Plasmid functions
95 Protein folding and stabilization 152 Prophage functions
138 Degradation of proteins, peptides, and glycopeptided54 Transposon functions
189 Other 708 Other
Regulatory functions Unknown
261 DNA interactions 703 Enzymes of unknown specificity
262 RNA interactions 157 General
263 Protein interactions
264 Small molecule interactions Hypothetical
129 Other 156 Conserved

704 Domain
Signal transduction
699 Two-component systems Disrupted reading frame
700 PTS 270 NULL 36
710 Other



Gene list link: Edit Annotation Notebook:

Clicking on the “Edit Annotation Notebook” link on the gene list page will take you to a page where you
can enter or edit annotation notes for a particular role category. It is in this text field that we store
information that we think will be useful for the PI of the project in the analysis of the genome or in the
preparation of the manuscript. Things such as the presence of an unexpected pathway, or the fact that a
key step in another pathway is missing. Once the text is as you want it, click “submit” to store the
information in the db.

Shewanella oneidensis MR-1 | Annotation Notes - role id 83 Logged into [gsp] as mlgwinn

The annotation_notebook txt script directs the user to a web display page that contains annotators' comments about particular genes or regions
of the genome that the annotators thought were unusual or interesting .

Appears to lack panD which I searched for with the E.coli sequence. Ho
matches using blastp or tblastn. RTD

Update | Reset
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Gene list link: Role information page:

TIGR annotators expert in particular role
categories have written “role notes” to aid
new annotators and annotators unfamiliar

with the category in the annotation process.

These notes contain information on what
genes belong in the category and what
genes don’t, on the pathways found in
particular categories, and on the TIGR
naming conventions for proteins within the
category.

Any TIGR annotator can update or add text
to the note field by typing it in and then
clicking submit.

There is also a link to the role notes pages
from the Gene Curation Page (GCP) which
will be shown in the GCP section.

Shewanella oneidensis MR-1 | Role Information For Role_id 77

The role_info.cgi scrpt is executed from the Submit web display page and divects the user to aoweb display page that contain:
Single Role Category.

Role 77 Biosynthesis of cofactors, prosthetic groups, and carriers - Biotin

Role Info:

Genes involved in the synthesis of biotin. Yy
pathway from &-carboxyhexanoyl-Cof plus L-alanine to biotin: T\
step gene

1 8-amino-T-oxononanocate synthase (bioF) |
TIGRO0E58: bioP

2 adenosylmethionine-8-amino-7-oxononanoate aminotransferase
{biok)

TIGRO0508: biohA

3 dethiobiotin synthetase (bioD) |
TIGRO0347: bioD

4 biotin synthase {(bioB) |

TIGRO0433: bioB
Other genes also involwved:

BirA bifunctional protein (birhA) |
acts as operon repressor, synthesizes corepressor, activates
biotin,
and transferse activated biotin to proteins
biotin svynthesis protein BioC (bioC])
involved in an early, undefined step in biotin synthesis
biotin sulfoxide reductase (bisl) |
changes biotin sulfoxide back to biotin, scavenging reaction
TIGR0O1T38 bioH protein {(bioH)
in early steps of biotin biosynthesis
TIGR01204 bioW protein = é-carboxyhexanocate--Cof ligase
found in Bacillus and Methanoccus, involwed in biotin
synthesis S
BioW plus BioF of Bacillus can replace biol and biocH of E.
coli {says PMID:2110099)

In many, but by no means all, organisms most of these genes can be
found in an operon.

miol protein: Miol is a flavodoxin thought to function as an electron
transporter (role id=112) and in biotin biocsynthesis (role id=TT}.

miol neighbors oriC in E. coli. Early studies on miol expression
demonstrate a dramatic effect on initiation of chromosome duplication
at oril on minichromosomes. This role has not been demonstrated in
duplication of the wild type chromosome. Additionally, the
minichromosome is not necessarily a valid model for chromosomal v

wmmam T A ke A e B mon i im A ks Al mirm mmmmmed kA s s bkl s s

submit | Update Role Note For 77
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Gene Curation Page -
Shewanella oneidensis MR-1 | Gene Curation Page Home | Logged into [gsp] as mlgwinn

The Gene Curation Page (GCP) is likely the most @

important page within Manatee, it is certainly the one

that annotators spend the bulk of their time looking GENE CURATION INFORMATION
at and working with.

0RF04813 (502740) ends/end3: 2856763 / 2855711 database: gsp

This page can be accessed within Manatee from b View BER Searches gene length: 1053
many places: asmobl_id: 7974 protein length: 350 feat_name ! locus:
any gene list, the “Access Gene Curation Page” ) Reload Page molecular wt: 38790.13 New Gene
option on the Genome Summary/Annotation Tools
pages, Genome Viewer, .... and more. Select Display M Select Function M Refresh Searches
The GCP is a very complex page so we will look at it —
in sections. | will try to organize the descriptions of GENE IDENTIFICATION submit | history |
each section in roughly the same order that the gene name:
concepts behind each section were reviewed in the biotin synthase
Annotation Overview.

gene_sym:

bioB

EC number{s): EC GO suggestions:

2816 = » GO:0004076. A0 | piorin synthase activity (F)

private comment: public comment:

Start confidence Low

knt_comment Hauto_comment
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G ene Cu ration Paq e Shewanella oneidensis MR-1 | Gene Curation Page Home | Logged into [gsp] as mlgwinn

Gene Curation Information £

This section contains basic identifying information about the

gene and some search and display options. GENE CURATION INFORMATION

The feat_name of th? gene |s listed at the top of the page, this ORF04813 (S( )2740) endSlend: 2856763 /265571 e
number is called the “gene id” in gene lists in Manatee. The ) View BER Searches gene length: 105

feat_name is followed in parentheses by the locus name (final asmbl_id: 7974 el en m: - feat_name ! locus:

loci are assigned to genes at the end of a project, once  Reload Page P - ! :33?90 " New Gene
annotation is complete, but they may get temporary loci during Mmolecular Wt 5510

the course of the project). Select Display : Select Functon ; Refresh Searches

The blue link under these names is a link to a file containing
the BER search results for this gene (see later slide). There is a1 Y]] submit | history |
another link to this page further down the orf info page (will be  {gene nane:
seen in a later slide).

biotin synthase

To the right of the ORF names is a box containing gene_sym:
coordinates, length, and molecular weight. “end5” is the 5*  [|uioB
coordinate for the beginning of the coding sequence, “end3” is
the 3’ coordinate for the end of the coding sequence. EC numberfs): EC GO suggestions:

- o _ 7816 Wl P GO0004076 290 biotn synthaseactivity ()
inally on the extreme right is a box allowing you to move to
another ORF info page by typing in the feat_name or locus in
the box and clicking “new gene”. One can also change to an
orf in a different genome by changing the database in the
database box, typing in the new orf number and clicking “new
gene”.

private comment: public comment:
start confidence Low

If you want to reload theGCP, use the “Reload Page” link in
this section. Do not use the browser’s reload button as this bnt_comment Fauto_comment
can cause things to be sent to the db in error.

To generate new HMM and BER searches click “Refresh 40

Searches” and enter your unix password.



Shewanella oneidensis MR-1 | Gene Curation Page Home | Logged into [gsp] as mlgwinn

Gene Curation Page e
Gene Identification

GENE CURATION INFORMATION

Initial information for this section comes from Onﬁ(ﬁﬂg F(’Ercohezztm) ends/end3: 2856763/ 2855711 dalabase: (3]
AutoAnnotate. The manual annotation then asmbl 1d: 7974 gene length: 1053 Coat mame [ locus:
confirms or changes the information. : protein length: 350 - '
 Reload Page molecular wt: 38790.13 New Gene

Common name: the descriptive name given to Select Display M Select Function M Refresh Searches
the protein
Gene sym: the gene symbol for the protein (in - FaVFWINIWNVY submit | history |
this case bioB) (we default to E. coli gene p—— '
symbols when possible and B. subtilis for Gram u. B
+ specific things) biotin synthase
EC#: If the protein is an enzyme, we store the :

.. . gene_sym:
Enzyme Commission number. See later slides bioR
for info on ECGO term suggestions.
private comment: a field for annotators to note  |c number(s): EC GO suggestions:
information for later reference by themselves or H add e -
other annotators. A good place to keep notes. 9816 m F GO0004076 biotin synthase activity (F)
public comment: comments meant to go out

private comment: public comment:

with our public accessions .

auto_comment: A link to information from the
AutoAnnotate program indicating what
information was used to make the preliminary
annotation assignments (see next slide).
nt_comment: For non-TIGR comments. This is
the place that collaborators can put comments to
help the team in annotation.

Start confidence Low

knt_comment Fauto_comment

41



Gene Curation Page - Auto Comment

Clicking on “auto_comment” pops up a text box with information on where

AutoAnnotate got the information it used for the preliminary annotation.
E Q Rﬁd 1§§ & ::E;F;':lqj_r‘lI::qr:eD= biotin synthetase from TIGROO433 I8 ﬂ / rpﬁf;' i E

“hHome “BEBookmarks 4 Welcome to N gene_sym = (bioB) from TIGROD433 Pro
role_id = 77 from TIGROO433

GENE CURATION INFORMATIC autoannotate = 1

BEST HMM IMFO:
0HFU481 3 (302?4 acc: TIGROO433 database: asp
* View BER Searches name: biotin synthetase
asmbl_id: 7974 ) feat_name ! locus:
score: 564.1
+ Reload Page cutoff: 300.00 MNew Gene
- | iso_type: equivalog
Select Display hit length: full Refresh Searches

BER hit: NOME

GENE IDENTIFICATION € ok ) - submit | history |

JeEne Nname:

biotin synthase

QEnEe_3ym:

bicB

EC number(s]: EC GO suggestions:

5> 81.6 e » GO:0004076 2dd | Liotin synthase activity (F)
private comment: public comment:

Start confidence Low

Fnt_comment r auto_comment
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Gene Curation Page - BER Skim and Characterized Match

The characterized match section is where we enter the accession
of a match gene whose function has been characterized in the lab
(as opposed to having received its name based on sequence
similarity.) This is stored as a piece of annotation evidence. This
accession will pop into the go with_ev field in the proper format if
you click on “Add to GO Evidence”. (more on GO data later)

The BTAB SKIM section shows the top hits from the BER search
file (see Annotation Overview presentation for more information
on BER searches). The first column is the accession of the match
protein (from various databases), the second is the percent
similarity of the match, the third is the length of the match (in
nucleotides), the fourth is the name of the match protein and
finally, the P score from the BLAST search.

The color of the background for each entry in the skim indicates
whether it is in the characterized table and at what confidence
level: green=high confidence; red=automated process; sky
blue=partial characterization; olive=trusted, used when multiple
extremely good lines of evidence exist for function but no
experiment has been done; blue-green=fragment/domain has
been characterized,; =void, used to indicate that
something that was originally thought to be characterized really is
not; =omnium only

Clicking on the blue accession number will automatically
populate the “Add accession” field in the characterized match
section with that accession. Clicking on the blue names of the
proteins in the skim will take you to a page with just the alignment
to that protein.

The blue “View BER searches” link at the top of the skim section
will take you to a file of all of the pairwise alignments from the
BER search (see later slide).The tree icon takes you to a

phylogenetic tree of the genome protein with the top hits of the
cleim the Ralvii icon talkkace vorr to a miiltinlea alinnment of the

(aln) SP:P12996 coords: 7 /350 score: 42 Pvalue: 7.2e-120 per_id: 66.0% per_sim: 79.7% [Add To GO
Evidence]
Delete accession: I— Add accession: I—]Add To GO Evidence
BER SKIM submit |
'E Bcfvu| View BER Searches search date: Wed Oct 23 12:59:20 2002 Refresh Searches |
aceession f%sim | length description p-value
OMNLSO2740 1000 | 349 biotin synthase {Shewanella oneidensis MR-1} 1 5e-176
SP:P36569 807 | 340 23e-119
SP:P12996 Y 12120
GP: 145425 797 | 41 biotin synthetase {Escherichia coli} 1 5e-119
GP:12620127 04 34 biotin synthase BioB {uncultured bacterum pCosHE2 } 1.5e-119
OMNENTLOZECO855 794 | 341 biotin synthetase {Escherichia coli 0157:H7 VT2-Sakai JOGPI1 3 5.le119
OMNLNTLOIYP1094 | 810 | 340 biotin synthase { Yersinia pestis CO92JOOMNINTLO2YP2986 biot §.3e-119
GP:12620099 05 | 340 BioB-like protein {uncultured bacterium pCosFS1} 95e-118
OMNLNTLOZECOR48 | 79.1 | 342 biotin synthesis, sulfur insertion? {Escherichia coli 0157:H 22e-118
SP:Q47862 M1 339 Biotin synthase (EC 28.1 6) (Biotin synthetase). {Erwinia h 3fe-118
SP:P12678 6 | 344 Biotin synthase (EC 2.8.1.6) (Biotin synthetase). {Salmonell 5.1e-119
OMNLVCI112 818 348 biotin synthase {Vibrio cholerae EI Tor N16961 }OGPI9655583g S.le-119
OMNLNTLO3STOT26 | 786 | 344 biotin synthetase {Salmonella enterica serovar Typhi CTI8)0G Lle-118
OMNLNTLO3PAOOSO1 | 789 | 348 biotin synthase {Pseudomonas aeruginosa PAQLJOGPI9946364/ghl TTe-116
GP:12407614 T68 | 339 biotin synthase BioB {uncultured bacterium pCosAS| } 9le-113
OMNLNTLOIXCO388 | 792 | 311 biotin synthase {Xanthomonas campestris pv. campestris ATCC3 2 8e-111
OMNLNTLOIXA0388 | 785 | 311 biotin synthase {Xanthomonas axonopodis py. citri 306}0GP2 | 6be-110
OMNLNTLOZBAO265 | 770 | 340 biotin synthase {Buchnera aphidicola Sg JOGPI216231 831gblAAMb 14e-109
OMNENTLOIXFO0065 | 794 | 309 biotin synthase {Xylella fastidiosa 9a5¢ JOGP9104834]zbl AAFY f4e-110
OMNENTLOIRS0266 | 795 | 306 PROBABLE BIOTIN SYNTHASE PROTEIN {Ralstonia solanacearum GMI 476109
SP:P5T3T8 773 | 42 Biotin synthase (EC 2.8.1.6) (Biotin synthetase). [Buchnera 1.1e-107
GP:15419053 701 | 328 biotin synthase {Acinetobacter calcoaceticus) 1 6e-106
OMNLCC3521 762 | 339 biotin synthase {Caulobacter crescentus CB15 0GP 3425251 Igb 30e-105
OMNENTLOIBMAOT76 | 798 | 311 BIOTIN SYNTHASE {Brueella melitensis 16M}OGPI T9849691abIAAL 6.3e-105
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Links from the Gene Curation
Page - The BER alignment file

This page is accessible by clicking on the “View BER
searches” link at the top of the Info page or at the
top of the BTAB skim section.

Here you will find multiple pairwise alignments of the
genome protein to hits found in the BER search.

In the header of each alignment will be listed the
accessions and names for this protein from every
database where it is found. These accessions are
clickable objects and will take you to the page for the
match protein in the database in question.

The background color of the header will be gold if
the protein is found in the characterized table with
the confidence level indicated by the color of the text
for the accession found in the characterized table.
(This is seen for the SP accession in this alignment.)

Names in Skim are first entry in header, not
necessarily the name you want to use, check role
notes for TIGR naming standards, check IUBMB EC
site for official enzyme names, look in header for
SwissProt as a model for the name if previous two
guides are not available.

The background color in the Skim may be assigned
to an entry in the header different than the one
named in the Skim.

Links to info pages for the match protein in the source db.

Shmn' — _

|r=“e Link back to Gene Curation page for this ORF

66.0/79.7% over 343aa Escherichia coli
ynthase rEC 2.8.1.6) r13 otin -.mth.,n-.el Edit r‘h'lr'lf‘t.,r zed

ORFO4B13( 7 - 350 of 351 aa)

SP|P12996 |BIOB_ECOLI(4 - 346 of 346) Biotin synthase (EC 2.8.1.6) (Biotin synthetase). {Escherichia eoli;} *|"PIR|J
&Match = 42.2

&Identity = 66.0 @Bimilarity = 79.7

Matches = 227 Mismatches = 69 Conservative Sub.s = 47

Gapas = 1 InDels = 3 Frame Shifts = 0

Primary Frame = 1 [343, 0, 0]

teectgtgeccacgeacgetgoecacggogttataggatgetcacacgatgtacagtagattggactettgtagtgoattte
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tgtgeaagecectaaaacttcacecaaaacceataacectacattoctatectatgttatggeacatgggaggeegtget
gtactggcaccttttgagaatatgttatatatgtttggaaaaattcatacatgegectggacatcaaacggacegatace
320 330 340 350 360 370 380 390
| |TRTE(\}G.TAASIDDT?AVI.ARA}\.AYQDRASAQF!DM'PRLIM‘V'RLASLDLCFVRL'S'J‘NPRV'CG“GSARI"AI
] I E L
LGLNPQOTAVLAGDNEQQQRLEQA-LMTPDTDEYYNAAAL
320 EEL] 340



BER Alignment detail: Boxed Header

66.0/79.7% over 343aa Escherichia coli
« SPIP12996I Biotin synthase (EC 2.8.1.6) (Biotin synthetase). Edit characterized
« PIRIJC2517ISYECBR biotin synthase (EC 2.8.1.6) bioB [validated] - Escherichia coli (strain K-12) Insert characterized
+ GBIAACT3862.1IGPII786992IAE000180 biotin synthesis, sulfur imsertion? { Escherichia coli K12;} Insert characterized

-The background color of this box will be gold if the protein is in the characterized table and grey if it is
not.

-The top bar lists the percent identity/similarity and the organism from which the protein comes (if
available).

-The bottom section lists all of the accession numbers and names for all the instances of the match
protein from the source databases (used in building NIAA for the searches.)

-The accession numbers are links to pages for the match protein in the source databases.

-A particular entry in the list will have colored text (the color corresponding to its characterized status) if
that is the accession that is entered into the characterized table - this tells the annotators which link they
should follow to find experimental characterization information. Only one accession for the match protein
need be in the characterized table for the header to turn gold.

-There are links at the end of each line to enter the accession into the characterized table or to edit an
already existing entry in the characterized table.
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BER Alignment detail: alignment header

/ = 350 of 350 aa)
1996 | BIOB ECOLI(4 - 346 of 346) Biotin synthase (EC 2.8.1.6)
16 . 0 iSimilarity
Mizmatcl 69 Conservative Sub.s
1 InDels 3 Frame Shifts 0
Primary Frame 1 [343, 0, 0]

T O} i
i i
—_

= =
i

-It is most important to look at the range over which the alignment stretches and the
percent identity

-The top line show the amino acid coordinates over which the match extends for our
protein

-The second line shows the amino acid coordinates over which the match extends for the
match protein, along with the name and accession of the match protein

-The last line indicates the number of amino acids in the alignment found in each forward
frame for the sequence as defined by the coordinates of the gene. The primary frame is
the one starting with nucleotide one of the gene. If all is well with the protein, all of the
matching amino acids should be in frame 1.

-If there is a frameshift in the alignment (see overview) the phrase “Frame Shifts = #” will
flash and indicate how many frameshifts there are.
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BER Alignment detail: alignment of amino acids

gataaaagtaggggattttgggaacacatggggtcaataccteoctagotte

- 2 1} 310 40
i Fam o = L

R*NTEIEGCSMSQLOVRHDWEREEIEALFATPMNDLLFEAHSTHREEY
Lol e e [ e 2]
MAHBPEWTLSOQVITELFERPLLODLLFEAQUVHROHEDPH
10 20 30

-In these alignments the codons of the DNA sequence read down in columns with the
corresponding amino acid underneath.

-The numbers refer to amino acid position. Position 1 is the first amino acid of the protein.
The first nucleotide of the codon coding for amino acid 1 is nucleotide 1 of the coding
sequence. Negative amino acid numbers indicate positions upstream of the predicted start
of the protein.

-Vertical lines between amino acids of our protein and the match protein (bottom line)
indicate exact matches, dotted lines (colons) indicate similar amino acids.

-Start sites are color coded: ATG is green, GTG is blue, TTG is red/orange

-Stop codons are represented as asterisks in the amino acid sequence. An open reading
frame goes from an upstream stop codon to the stop at the end of the protein, while the

gene starts at the chosen start codon. .



Swiss-Prot entry - slide #1 - top of page

SwissProt is an incredibly useful database for manual annotation. All of the genes in SwissProt have been manually annotated
by an experienced knowledgeable staff. In addition, along with each protein’s annotation is stored additional information on
references that describe the protein, cross referened databases in which the protein can be found, motifs which the protein
contains, and coordinates of any known features in the protein (and much more.)

accession and
version
information

name, EC#
gene_symbol
taxonomy

references with
links to
abstracts (click
on NCBI to see
a PubMed
abstract of the

paper)

NlcePrOt VIEW Ot SWISS-PI‘Ot: M Prinkerftiendly view Subrnit wpdate Cujick BlastP search

|Entry info] [Name and origin | [ References| [ Comments ] [Cross-references | | Kevwords] [Features| [Segquence] [ Tools|

St moen Avadffngr acv cdinda U, s o sl redion tap s fndse e peaind fo s poneeman e oot diceimien

Entry name BIOB_ECOLI

Primary acoession number P12996

Secondary accession numbers Maone

Entered in Swiss-Prot in Release 13, January 1990

Sequence was last modified in Release 33, November 1997
Annotations were last modified in - Release 44, July 2004

Protein name Biotin svnihas
Rk e aE ' Link to Enzyme Commission page

Swynonvins
Geng name Name: hioB

OrderedLocusNames: b0775 (See Iater S||de)
From ] hi i [TaxID: 362]
Taxonomy Bacteria: Proteobacteria; Gammaproteobacteria; Enterobacteriales: Enterobacteriacese; Escherichia.

References

[11 SEQUENCE FROM NUCLEIC ACID.
MEDLINE=§2066784 PubMed=3038702 [NCBI. ExPASvy. EBI, Israel, Japan]
Otsuka A ., Buoncristiani M., Howard P.K .. Flamim J., Johnson O
"The Escherichia coli biotin biosynthetic enzvme sequences predicted from the nucleotide sequence of the hio operon.”;
1. Biol. Chem. 263 19577-19385( | 988).

[2] S[—QL EMNCE FROM NUCLEIC ACID.
Pearson B M. McKea R.A ;
"Genetic material for expression of biotin synthetase enzyvmes.":
Patent number GB22 16530, 11-0CT-1989_

[3] SEQUENCE FROM NUCLEIC ACID.
STRAIN=KI12/MGI655;
MEDLINE=97420617:PubMed=92783503 |\{ Bl. ExPASv, m Ist
Blattner F R Plunkett G_III, Blach C.A

ael, Japan]

Perna N.T., Burland RI M. Collado-WVides J. Glasner J.D.. Rode C K Mavhew G F_ Grepor 1. Davis N W._ Kirkpatrick H A

Goeden M.A. RoseDJ. MauB., S
"The comyj ZENOme sequence of
Science 277:1453- 1474 1997).

[4] CHARACTERIZATION.
PubMed==8142361 [NCBI, ExXPASy. EBI, Israel, Japan]
Sanval L. Cohen G.. Flim D.H..
"Biotin synthase: purification, characterization as a [2Fe-25] cluster protein, and in vitro activity of the Escherichia coli bioB gene product.”;
Biochemistry 33:3625-363 101994

[4] MUTAGENESIS OF CYSTEINE RESIDUES.

BALIE TR R D8 S 8T I T A ol I VEQENTIS TRIFDE el 4 O i 0 B P [ | 1

I1|.1u1I| K-12.";
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Swiss-Prot entry - slide #2 - middle of page

useful
functional
information

links to
other dbs
where the
protein is
found or to
motif
clusters or
protein
families
which this
protein is a
member of

o CATALYTIC ACTIVITY: Dethiobiotin + sulfur = hiotin.

« COFACTOR: Binds a 4Fe-45 cluster coordinated with 3 cvsteines and an exchangeable S-adenosyl-L-methionine, and a 2Fe-25 cluster coordinated with 3 cvsteines and |
arginine.

+ PATHWAY: Biotin biosynthesis; last step.

« SUBUNIT: Homodimer.

« SIMILARITY: Belongs to the biotin and lipoic acid synthetases family.

Copyright

This Swrizz-Frok entiris copwright . It is produced through a eollaboration between the Swiss Institute of Bicinformaties and the EMEL outstation - the European Bioinformaties Institute. There are no restrictions on itz uze by
non-profit institutions as long as its content is in no way modified and this statement is not removed. Usage by and for commereial entities requires a lieense agreement [See http :Mwww dsb—=ib.chiannounce! or send an email to
licenseiFish—=ib ah

Cross-references

JO4423 AAAZSS150, -, [EN ! GenBank / BI| [CoDingSequence]
EMBL ALLS30 CAADDMGS D -, [E IH ! GenBank / [J[JHJl [CoDingSequence|
ABDOOLIR0; AACTIRG2 1 - [EMBL / GenBank / DDBJI| [CoDingSequence|
FIR JC2517. SYECBB.
FDB IR30; 13-JAN-04 [ExPASv / RCSB / EBI]

ECO2DBASE E038.6: 6TH EDITION.

hle ASE EBO116; -.

EGI0118: bioB.

EGI0118: bioB.

P129%6: bO775.

IPROI0722: BATS.

IPROO26GEL: Biotin_synth.

InterFro IPROCGG3E: Elp3/MiaB/MNifB.
IPROOT 197 Radical_SAM.
Giraphical view of domain struciure.
PFOGOGE: BATS, 1.

Ffam PEOL055; Radical_SAM: 1.

Pfam sraphical view of domain structure.
SMART SMOO728:; Elp3; 1.
TIGRFAMs TIGRO0433: hioB: 1.
ProDom |Domain structure / List of seq. sharing at least | domain]
HOBACGEN |Family / Alisnment / Tree]
BLOCKS P12996.
FrotoMet P129%96.
FrotohMap P12996.
PRESAGE P 12906
DIP P12996.
MuodBase P12996.
SMR P12996; S50ATRIDAZDFGOE2.
SWISS-2DPAGE Get region on 2D PAGE.

ITniRaf Visw clngter of nentsing with ot lesct SOCE 1 OO0 idsntity
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Swiss-Prot entry - slide #3 - bottom of page

keywords and sequence features with coordinates

Kevwords
2Fe-25: 3D-siructure, 4Fe-45: Biotin biosvnihesis: Complete proieome; Iron-sulfur; Transferase.

Feature table viewer

Key Exom To Length Description

METAL B3 53 Iron-zulfur 1 [4Fe-43].

METAL 57 a7 Lron-sulfur 1 (4Fe-43). Seq u e n Ce fe atu res

METAL 0] 11] Iron-szulfur 1 [4Fe-43].

METHL aT a7 Iron=zulfur 2 [2Fe-23].

METAL 124 124 Iron-sulfur 2 [(2Te-23).

METAL 158 158 Iron-zulfur 2 [2Fe-23).

METHL 260 260 Iron=zulfur 2 [2Fe-23].

CONELICT 63 3] 8-+ T (in Ref. 1).

Sequence information

Length: 346 AA Molecular weight: 38648 Da CRCA4: S50ATRI9AZIDFA082 [This is 4 checksum on the sequence
0 20 30 40 =] -]

I | | | | |
FAHRYPWTLE QWIELTEKPL LILLFEAOQOV HROHEDIEFROW OW3TLLSIKT GACPEDCKIC

T a0 20 100 110 120
I | | | | |
POSSRIKTGL EAERIMEVED VLESRRKAKA AG3TRICMGA AWCHEHERDM PYLEQMMGEY

130 140 150 140 170 150
I | | | | |
KAMGLEACHT LETLSEI0A0 FLAMAGLIYY HEMLITSFEF YGHIITTRTY OQERLDTLEKY

190 200 210 220 230 240

I | | | | |
RIAGIKCEG GIVGLGETVE IRPAGLLLOLA HLETERESWE IHMLWCWGT FLATHDDVIA

250 260 270 280 290 300
I | | | | |
IDFIRTIAYA RIMMETIYVE LSAGREQMHE OTOAMCEIMAG AMSIFYGCKL LTTEHEREEDK

310 320 330 340
I | | |
DLOLTRKLGL HEQOQTAVIAG IHEQOOQRLED ALMTEDTDEY YHMAAAL

P12996 in FASTA format
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View of EC number info page from Swiss Institute of Bioinformatics site

NiceZyme View of ENZYME: EC 2.8.1.6

MTicial MNane
Biotin syvnthase.

“

Alternative MName(s)
Hiotin synthetase.
Heaction catalvsed

Dethicbiatin
+ =ulfur
L=
Bictin

Cofactor(s)
Iron-sulfur.
Comments

+ The sulfur donor has been unidentified to date - it is not elemental sulfur or an iron-sulfur cluster.

BREMNDA 2816

EMP/PUMA 2.8.1.6

WIT 2816

:?H}::I; i CIGAND chemicdl dusbase 818 v | ink to official Enzyme Commission sfte
I “nEvine Nomenclature 2.8.1.06

IntEnz 28106

MEDLINE Find literstire relating to 2 8.1 .6

P54%67, BIOE_ARATH; PLl9206, EIOE_BACSH; PS3SST, BIOE_BACS;
P5757E, BIOE_BUCAI; 0&K9P1, EIOE_BUCAR; O&%AKS, BIOE_BUCEER;
P129%7, BIOE_CITER; P465%6, BEIOE_CORGL; P12996, BIOE_ECOLI;
047&62, BIOE_ERWHE; FP44957, BIOE_HAEIH; O9EJK&, BIOE HELET;
025956, BFIOE_HELFY; 055692, BIOE_METJA; IPd9es, BIOE_METSK;
I4T1E, FIOE_MYCLE; 006601, EIOE_FMYCTY; P1l267s, EIOE_SALTY;
0S9FTs, BIOE_SCHEO; [P36Se®, BEIOE_SERMA; PT3SS5, BIOE_SYMYS;
P32451, BIOE_YEAST;

Swiss-FProt

View engry in arigingl ENZYME formaar 51

Adl Swiss-Prod eniries referenced in this eniry. with possibility to download in different formats . align etc.




View of information page for an EC number at IUBMB site

The Enzyme Commission (EC) is part of the IUBMB and is charged with maintaining the database of enzyme classifications. In
the EC system, each reaction is assigned a 4 part accession number with each part consisting of an integer, where the numbers
are separated by periods. As one moves from the first number to the second to the third to the fourth the nature of the reaction
becomes more specific. For example: EC2.-.-.- = “transferase”, 2.8.-.- = “transferase, transferring sulfur-containing groups”,
2.8.1.- = “sulfurtransferases”, and finally 2.8.1.6 = “biotin synthase” (a specific sulfurtransferase, which is a specific class of
transferases that transfer sulfur-containing groups). One can see the breakdown of all of the classes within each EC first
number (they only go up to 6) by clicking on the home page for each number (see below).

[UBMB Enzvme Nomenclature

EC28.1.6

Commaon name: biotin synthase

Reaction: dethiohiotin + sulfur = biotin

Svstematic name: dethiobiotin:sulfur sulfurtransferase

Comments: an iron-sulfur enzvime. The sulfur donor has been unidentified to date - it is not elemental sulfur or an iren-sulfur cluster.

Links to other databases: BEENDA , EXPASY, KEGG, ERGO, FDB, CAS registry number: 80146-93-6 (204794-88-7, 179608-536-1, 209603-31-6, [33554-27-9, 174764-24-0 and
215108-34-2)

References:

1. Shiuan, D, Camphbell, A. Transcriptional regulation and gene arrangement of Excherichia coli, Cirrobacrer freundii and Saimonella yphimiriom biotin operons. Gene 67 (1988) 203-211.
[Medline UL 890062801

2.Zhang, 5., Sanval. 1., Bulboaca, G.H.. Rich, A Flint, D H. The gene for biotin synthase from Saccharomyces cerevisiae: cloning, sequencing, and complementation of Escherichia cofli
strains lacking biotin synthase. Arci. Biociem. Siopiys. 309 (1994) 29-35_ [Medling UL 84161552

[EC 2.8.1.6 ereated 1994]

Return to EC 2.8.1 home pace

Return to EC 2.8 home pase
Eeturn Inl-'ll" ? home pace
Feturn to Enzvimes home pace

v

Click here to see all the classifications within EC #2 (the transferases).

Return to IUBMB Biochemical Nomenclature home page
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Links from the Gene Curation Page - Tree (may not work on laptops)

r ]

006 ATV

@ feal branch lengths

OMNIINTLOLXAD388_biotin_synthase @-5 e
£4. name ext. nodes

OMNIINTLO LXCO3 88_hiotin_synthase @-S ; ’
£0. name int. nodes

OMMI|NTLO1XFOOOG5 _biotin_synthase
D Species ext. nodes
B OMNIICC3521_biotin_synthase
D Species Int. nodes
B OMNIINTLOLRS0266_PROBABLE_BIOTIN_SYNTHASE_PROTEIN
D EC axt. nodes
OMMIIBRAD492 _biotin_synthase
G EC int. nodes
OMNIINTLOLIEMADZ 76_BIOTIN_SYNTHASE
C] Branch length values
B GP|15419053_biotin_synthase
s D Bootstrap values
] EDMNI1502?4D_b|or|n_s~,-nthase

ORFD4813 C] Duplic. vs. spec.
D Color accord. to log L

SPIP57378_Bintin_synthase_EC_2.8.1.6_Biotin_synthetase_._[Buchnera_aphidical
—:lDMNI,'NTLD23}!\0255_hintin_svnthase [ tag L values
® OMNIINTLO3PADOS01_biotin_synthase [ seq-x branches
_+ B OMNIIVC1112_biotin_synthase [ seq-x branch lenghs
GP|12620099_BioB-like_protein D Editable
SP|P36569_Biotin_synthase_EC_2.8.1.6_Biotin_synthetase_. Click on Node to:
OMNIINTLOTIYPLO94 _biotin_synthase @ Display/Edit informatic
T‘GF‘I1240?5l4_bi0tin_syntha5E_BiDB D Collapse/Uncallapse
SP|Q47862_Biotin_synthase_EC_Z.8.1.6_Biotin_synthetase_. C)C.n to SWISS-PROT
_:hDMNI|NTLEI35TE|?2E_biorin_5~,-ntherase .Q RootiReroot
SPIPL2678_Biotin_synthase_EC_2.8.1.6_Biotin_synthetase_. () Subtree/Parent trae
FEGPI12620127 _biotin_synthase_BioB D Siwai chilgirer
OMNI|NTLOZECOB48_hiotin_synthesis_sulfur_insertion? (_Wj

OMMIINTLOZECO855_hiotin_synthetase ( Zoom out X )
GP|145425_hiotin_synthetase
SP|P12996_Biotin_synthase_EC_2.8.1.6_Biotin_synthetase_.

t Zoomout ¥ l
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Links from the Gene Curation Page - BER multiple alignment

(will not work on laptops)

[File| [Edit| [Colour| [Sort| Picked;

(26x440) ~20--nmmmm- 30---nm-- R T ~FQmmmmmmm BO---—-

44| . MSWY, . LEHDWDRKELQALFDLPF PELEHRAASKHREAHE DR ALVENS TELSVETGLLPEOCAYCR 2

CHML | NTLO1XA0388

— |OMNI INTLO1XCOSZE8 2dd | MEWY, ., VEHOWDRKELHALEALRFPELEHRAASKHEAHFDRAEVOMSTLLSVETEGEPEDCAYER
OMHI | HTLOLRS0Z266 360 | TFGUS, , . PNARMSREERIEALFAL FFHOLE FRRGLIVHEARFDANAVELESTLLSTET GG LFEDC STCR
OHNIL I NTLO3PROOS01 352 |TRSWA. ., . TRHOWSLAEYRALFELPF NEBLLFURLT ¥RRAHFDPNEVEVSTLLSTKTGRCFEDCKYCF
GPI15921547 lemb| CABS6476,11 TRJ2 |1 (254 | TDACA. . . . TRHDWSLAEYKALEEQRF HOLELFURET ¥HEAHED ANRVEMSTELSTETGRCPEDCKY CP
ORFO6EE2 352 |5TTAT, , , . LEHDWELAEYRALEYEIFFHOLEFERET EHEAHEDANRVEVSTLL STETGRCFEDCEYCR
OMMIIVE1112 3500, HE. ., VRENITYREYK ALL DK PFMBLLFERBEIWHRL HHP HRHWENSTLL STRTGREPEDCEYCP

OMMI | HTLOZECOZEE

OMHI | HTLOZECOS48

oP | P129961B10B_ELOLI
LGPI1454251 gh| ARAZESL0,11 | JO442
GPI12620127 1 gbl ARGEOSYI, LI AFZS
OMHL I HTLO3STO/ Zb
SPIP12678IBIOB_SALTY

EFI 0478621 BIOB_ERWHE

GFI 124076141 g0l ARG589, 11 AFZ4

346 | ... HA. .. HRPRWTLSOVTELFEKPLLDLLFEADOWHRAHFDPROVONSTLL STRTGACPEDCKYCP
346 |, .. MA, .  HEFFEWTLS@YTELFEKPLLOLLF ERGLYHERMHFDPROVEVSTLLSIKTGACPEDCEYCR
46|, .. MA. .,  HEPRWTLSENTELFERPLLBLLFERLEWHREHFDPREVENSTLLSTETGRCPEDCKE Y CP
26|, , . MA, ., HRPRWTLSQVTELFEKPLLDLLFEARQVHRAHFDPROVOVSTLLSTKTGACPEDCKYCP
3461, .. MA, .,  HEFFEWTLSVTELFEKPLLOLLF ERGULYHERHFEDFROVEVITLLSIKTGACPEDCKY LR
34e/|,,.MA. ., RHPRWILSENTELFEKPLLELLFERGTHREHFOP QOVENSTELSIRTGRCPEOCKYCR [
246, . .48, .. .PHPRUTLSOVTELFEEPLLEEEF ERRLEHEAHE DPAOVENSTLLSTETGACPERCEYCP
246, .. HMA, ., HHARWTLSEVTELFDKPLLDLLFERGT THRAHF DPROVEANSTLLSIETGRACPEDCEYCF
46|, ., MA, .,  HERRWTLSENVTALFEKPLLELLFERROIHRAHF DPLUTAYSTLLSIKTGACPEOCKYCP
SPIPERELYIBIOB_SERMA 246 |, .MdA. . . DRIHJITYCRADALEDKRL L ELEFERNT WHRARFDRRUVANSTLLSTITGERCPEDCEYCP
GPI12620099] gb| ARGEOSRS, 11 1AF2 (1 |346 |, MMA, , . . DRIMJEYGLALTLFOKPL LELEFERRT HREGHFEDP ROVENSTLLSTETGACPELCKYCR i

IllllllIlIllIlIIlIIlIlIIlIlIIlIIlIliillhllllllllll‘llllllllllllllllllllllllllllllllllllllllllllllllllllllll‘iill

e e e e e el e e el e et e felh i feh e el
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Gene Curation page - HMM hits scoring above noise

(Text describing the features of the
HMM section is boxed in the same
color as each feature.)

The blue id numbers for each
HMM link to an info page for
that HMM.

Key information is the isology
type and the “total” and
“cutoff” scores.

The “Add To GO Evidence”
link automatically fills the
HMM information into the
“with” field in the GO term
entry box.

GO terms assigned to each
HMM are listed under the
HMM (if any). Clicking on the
“Add” button here adds not
only the GO term id, but also
the HMM evidence.

The “Add To Annotation” link
will automatically copy the
annotation from the HMM to
the protein.

FTIGR 004 33 3biotin synthase
Izolagy: equivalog
Total score: D641 Trusted cutaff: 300000

Trustedcutaff2: 300_00

gene_swn: bioB

Gatheting cutoff: 3000_00
Gatheting cutoff2: 300_00

Click to see hits below noise

Submit |_all hitms | B |

[ &dd To Annatation ]

ec#: 2. 8_1.6 rale_id: ¥

Naoise cutoff: 50_00
Moise cutoff2: 5000

Total expect: 1.5e-166

Wiew Alignment Coords Hrdbd Coords Score Expect Curation [ &dd To GO Evidence |
kalign page 16-313 1-3501 350 564 .1 1.5e-166 w
. add | . o
F GO:0004076 biotin synthase activity [F]
FGO:0009102 add bictin biosynthesis [P)
»Genome Properties Run Rules.spl... This section
state property name add GO evidence deSCflbed on
YES biotin biosynthesis [GO] |later slide
PFOG96%: Biojin and Thiamin Synthesis associated domain QErie_SWn: none et none role_id: none [ Add To Annotation ]

UL aomn
Total score: 181_F Trusted cutoff: 4370

Trusted cutoff2: 43 70

Gatheting cutoff: 25,00
Gakheting cutoff2: 2500

Moise cutoff: 1910
Moise cutoff2: 1910

Total expect: 9. Ge-52

View &lignrment Coords Hidbd Coords Score Expect Curation [2dd To GO Evidence ]
Falign page 2253-315 1-1151 115 1681.7 9.8e-52 o

kMo HbA-GO Suggestions To Display.

F PFD4055: radical SAM domain protein QEFE_SYN. none eci: mone role_id: 703 I [ Add To Annotation ] I
130100y O omaln
Total score: 2.7 Trusted cutoff: .80 Gathefing cutoff: &40 Moize cutaff: &30 Total expect: 6. 1e-22
Trusted cutaff2: §.80 Gatheting cutoff 2: $.40 Moize cutoff2; §.30

Wiew Aligniment Coords Hbdbd Coords Score Expect Curakion [Add Ta&D Evidence ]
kalign page 50-212 1-1631 163 §2.7 6.1e-22 "

» Go:0003824 299 | cataitic activity (F)

FGO000E152 add metabolizm [P])

55




HMM report page - to get to this page click on an HMM accession number almost anywhere in Manatee

Shewanella oneidensis MR-1 | TIGR00433 HMM Report for ORF04813

Home | Logged into [gsp] as mlgwinn

At the top is information
about the HMM

Ehis page displays information about a s pecific Hb acc ession asit relabes to the ORF beitg annotated. Generalinformation about the modelis presented, as wellas an
alignenent of the modelbo the ORF and alist of all hits of thiz rmodeltothe genome. The user can followlinks bo more informakion abouk the model and ather proteins that the model

TIGRO04 33 biotin synthase

biotin synthetase

binE EC number 2816 HidM length 350
equivalog trusted cutoff 300,00 noise cutoff 50.00
Loftus BJ created 04120099 last modified 0923103

IPRON2EE4 accession bype InterPro azsignment

77 Biogynthesis of cofackars, prosthetic groups, and camiers, Biotin

00004076 [function): bitin swnthase activity
GO.0009102 [ process): biokin biosythesis

Catalyzesthelast step of the biotin bioswnthesis pathway.

HMM Inter Link Editor All DB Hits to TIGRO0433

hitz.
including HMM name, T
associated annotation expandod name
(gene symbol, EC#, gene symbal
TIGR role, etc.) and model type
comments from the suher
authors. et
Below is a list of all sone ontotony
genes in the organism —
which hit the HMM and rvate comment
the scores they
received. The row with S
the gold background is o

the protein of interest.

F Protein of Interest.

Rows with a green

¥ Scores below trusted cutoff [ < 300.00].

background have
scores below the

¥ Scores below noise cutoff [ < 50.00].

trusted cutoff, rows with ‘ feal_name ‘ nole_id ‘
a purple background ORFIA13 7
haye scores below the -
noise cutoff.

su

EC number ‘ gene region ‘ Hidl region ‘scnre ‘genename
2818 18313 {350 S64.1 | biotinsynthase
331 1350 -168.2 | biotin synthase family protein
T6-296 1350 1183 | lipoic acid syrthetase
fe-370 1350 1873 | thiH pratein, putafive 56



Genome Properties - linked from the Gene Curation Page in the HMM section

If an HMM is part of a
genome property, there
will be a link here and an
indication of the state of
the property - in this case
“YES” indicating that the
organism has an intact
biotin biosynthesis
pathway. Clicking on the
name of the property
takes one to a property
report page.

If you want to use the
Genome Property as
evidence for GO
annotation, click the “GO”
link under the “add GO
evidence” section.

(more on GO data later)

The “Run Rules.spl” link

qene_sun: bioB

FTIGRO0433: biotin synthase
lsalogy: equivalog

Totalseore: 564.1 Trusted cutoff: 300,00

Trusted cutoff2: 300.00

Yiew Alignnent Coords Hidhd Conrds
Falign page 18-313 1-3501350

FGO:0004076 add biotin synthase activity (F)

FGO:0009102 add biotin biosynthesis [P)

Gathering cutaff: 300.00
Gathering cutaff2: 300.00

Store

2641

FGenome Properties Run Rules.spl...
state  property name add GO evidence
YES  Dbiokin biosynthesis [50]

e 2.8.1.6 role_id: 77 [ Add T Annotation]

Moise cutoff; 50.00
hoise cutoff2: 50.00

Total expect: 1.5e-166

Eupect Cursfion
1.5e-166 v

[AddTaGO Evidence|
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Genome Property info page (part 1): biotin biosynthesis

This has general information about the property, GO terms assigned to the property, and a place for
curators to put comments regarding this property in this organism.

Property Definition

property: biotin bioswnthesis state: YES
property type: |PATHWAY value: 1

role id: 7 assignby: HYERID

GOON0E35E: add regulation of transcription,
GO ids- DhA-dependent date- bar 10 2004 3:5 1 Pi

GOCO009102:; add biotin bioswnthesis

Biotinis an essential cofactor formany carb oxadation [addition of C02] reactions. This propetyreflects
bioswnthesis from pimelowv-Cos, The source of pirnelos-Cosmay vary. BioF [EC 2.3.1.47,
d-amino-T-oxononanoake swhthase, alzo called T eto-S-aminopelargonic acid synthetase] convents
pirnelod-Costo S-amino-T-oxononanoake. BioA[EC 2.6.1.62, adenossim et hionine-S-amin o-F-oxononanoal e
arninotransferase] converts the product bo 7, 8-diaminononanoate, from which BioD [EC 6.3.3.3, dethiobiokin
swhithase] makes dethiobiotin, BioB [EC 2.8.1.6, biotin svhthase] thenmakes biotinitself. Enzvmes such as
BioH involvedin pirmelov-Cod bioswnthesis bepically receive biotinrelated annotations but mavalzoappearin
genommes in which biotinis not swnthesized and pimelow-Cosis usedforsomething else.

description:

auto_comment:

curator
comment:
L.IDHEIIE
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Genome Property info page (part 2): biotin biosynthesis

Property Steps

REQUIRED d-amino-7-oxo-nonanoate synthase [2]

A|C|GC | geneid gene name rince oo op 1 HUS section of the page

GENE CLUSTER| shows the steps for the
——— property, which steps are

required and which steps

O CORFO4514 d-arnino-T-oxononanoate svnthasze

REQUIRED adenosyl methionine &-amino-7-oxononanoate transaminase [3]

geneid Jene name evidence roleid OP

CORFO4E12 | adenosvmethionine—8-amino-F-oxononan oak e aminotransf erase TIGROOS0S 7T are nOti and the genes
REQUIRED dethiobiotin synthase [4] from the genome that
A | C | GC | geneid W’WWW have been identified for
& |ORF04817 dethinbiotin synthase TIGROO347 eaCh Step.
REQUIRED biotin synthase [5]
A | C | GC geneid JENe name evidence roleid OP One can I|nk tO the GCP
&) |ORF04613 biatin symithaze TIGRON433 77 fOI’ eaCh gene or to the
NOT REQUIRED BioC [bioC) .
A | C | GC | geneid JEne name evidence role id OP HMM |nf0 page for the
O CORFO4E16 biatin svkhesis protein BioC TIGRO2072 T HMMS name_d by C“Cklng
NOT REQUIRED bioH protein [bioH) on the gene Id or HMM
gene id gene name evidence | roleid OP acceSSion, respectively.
CRFO2552 bicH protein TIGRO1 738 17
NOT REQGUIRED biotin repressor [represso)

A|C|GC | goneid |u7mmiyﬁ

THIS COMPONENT HAS WOT BEEM IDEMTIFIED
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Genome Property info page (part 3): biotin biosynthesis

This section has reference information and a graphic showing the cluster of genes
in the organism involved in the property. One can click on the arrows in the graphic
to get a GCP for that gene.

Property References

accession: | PMID:0847135

title: KEGG: Kyoto Encyclopedia of Genes and Genomes.
authors: |Ogata H, Goto 8, Sato K, Fujibuchi W, Bono H, Kanehisa M.

= ST, Ml i A-C . D TN T 1 TA1000 24

I Literature Referenc es

Yeb References
title: | k. EGiG: Biotin Metabalism

ORFOdE1Z REO4E11
- EE—
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Gene Curation Page - Evidence Picture - ORF04813

All of the evidence stored for an ORF is displayed in this graphic. The black bar represents the ORF
in question. Green bars represent HMMs which hit the ORF above trusted cutoff. Green HMM bars
indicate above trusted score, orange indicates above noise but below trusted, red indicates below
noise and is generally not shown unless an annotator has decided that the HMM should be included
as evidence by toggling the curation box. The pink bar represents the characterized match to this
ORF. Characterized matches are shown in different colors that at this time have no meaning. Also
shown here is a secondary structure prediction (not run on all genomes). Clicking on the colored bars
in the graphic opens windows with additional information on that piece of evidence. To get additional
cog info, you must click on the very skinny bar all the way to the left of the cog row. The evidence
picture for ORF04813 does not contain all of the possible evidence types, so later slides will show
some evidence pictures from other genes.

EVIDENCE PICTURE submit | -
o0 I 300

I

[

— - -I— — & - —l— -+— i -I— +=— - - zec structure: Coilc-2, Strandcbluer, Helixduesllow?
S027d0

TIGEOO433: hiotin sunthase

. PFOE9GE: Biotin and Thiamin Sunthesis associated doma
— PFO4055: radical 3AM domain protein

COGOA0E Cp-value: nonel

— Characterized match: SPiP12996

61



Secondary structure prediction

Shewanella oneidensis MR-1 | PSIPRED Prediction Results - ORF04813

| This page displays secondary structure for the target ORF protein sequence as predicted by the program PSIPRED.

Overview

PSIPEED is a secondary strueture predietion method, incorporating two feed-forward neural networks which perfoml an analysis on output obtamed ﬁom

PSI-BLAST (Position Specific Iterated - BLAST) (Altschul etal., 1997). This page dlsplays output frq=——tl~——-n0 L OCTORER DeTOR RN
ineludes a new algorithm whieh averages the output from up to 4 sepamte neural networles in the pred] PSIPRED Prediction Alignment
accuracy. Using a very stningent cross validation method to evaluate the methods performance, PSIPR)
of nearly 78%. Predictions produced by PSIPRED were also submitted to the CASP4 server and asse{ ke y
in December 2000 at Asilomar. PSIPRED 20 achieved an average (J3 score of 80.6% across all 40 s conf: Confidence (0=low, 9=high) ]
similarity to structures present in PDB, which placed PSIPRED in first place out of 20 evaluated meth Pr;g: ;mdl‘:t‘:’d secondary structure ( v Esstramd, CScoily
;i : : Target sequence
first in CASP3 held in 1998).
conf: 9544347999999999998679959999999999987699999999878 767899576888
— pred: CCCCCCCCCCC cee CCCCEEEEEEEEECCCCCECCOT
|Ccm_Name: bictin synthase | AA: MSQLOVRHDWRREE IEALFALPMNDLLFKAHSIHREEY¥DPNEVQISRLLSIKTGAC PEDC
e | Orf Name | New G 10 20 30 40 50 60
: : - - conf: 86B766675889986769999999999999998799999997567998867799999999
|Raw Data available: usrflocal/annotation/GSP/PSIPRED results/fORF04813. pred: coccoeccocceccccece e
|Helix: 47 00% Strand: 10.00% Coil: 48 00% AR: KYCPQSARYDTGLEKERLLAMETVILTEARSAKAAGASRFCMGARWRN PKDKDMPY LEQMV
70 80 90 100 110 120
PSIPRED Prediction Graph conf: 9999B7995568787859999599597599998757765565775548599899999999
Predicted pred: cccooccocoecoe CCCCEEEECCCCC cceoee
Secondary I — AA: QEVKALGMETCMTLGMLSAEQANELAEAGLDYYNHNLDTSPEYYGDVITTRTYQNRLDTL
Structurel | L | 1 130 140 150 160 170 180
Prediggedo 10 20 st conf: 9999B89997766996689999999999999099558998689776650898983469888
Secondary | pred: CCCCCCCEEEECCCEC CCCCCEEEECCCCCCCCCCCCOCee
E Eptehune I B— " 2n: swvmRasemmve SGEIVEMEEKATDRAGLLOQLANL.PQHPDSVP INMLVKVAGTPFERLDD
I ! | I 190 200 210 220 230 240
AA FL g0 o0
gffdlgtfd ; conf: 8999999999999998689997567547666369599999876798488789768798899
SECD”tan:l I — = oq: cc CCCCCCEEECC CCCCEEECCCCCCCCCOT
MEEELRS [ [ I AA: LDPLEFVRTIAVARILMPLSRVRLSAGRENMSDELQAMCFFAGANSIFYGCKLLTTENPE
AR 130 140 150 250 260 270 280 290 300
Predicted
Secundaw:‘———| [ conf: 89999999987997964435BBB677999999988998756665344459
Structure| | pred: CCCEEECCCCCOCC cocceee cee
an 190 200 310 BA: ESDDMGLFRRLGLRPEQGAAASIDDEQAVLAKAAAYQDKASAQFYDMAL
Predicted 310 320 330 340 s
Secnndary_| .—ﬁ_|
Structurel I | 1
AR 280 260 270 280 290
Eredigted
Str‘uctur‘el .I | : 1 I I
AR 310 320 330 340 350
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The biotin synthase does not have all of the evidence types that
are possible, therefore, the following screen shots will show
some evidence pictures from other genes displaying additional
evidence types.

Following the evidence pictures will be the evidence detail
pages linked to from the evidence pictures.

After all of the evidence types have been represented, the
tutorial will resume with ORF04813.
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Gene Curation Page - Evidence Picture (ORF03779)

Additional evidence types shown here are:

TmHMM - an HMM specific for transmembrane regions, built by the Center for
Biological Sequence Analysis, Denmark

Paralogous Family membership - if a protein is a member of a paralogous family
it will be represented with a blue bar, clicking on the bar takes you to a page listing
all the family members. Paralogous familes are built from searching the protein set
for a genome against itself. First families are built according to shared hits to
HMMs, then regions not matching HMMs are searched against each other to find
additional families. The families corresdponding to HMMs are given names with the
HMM accession number, others are given numbers.

EVIDENCE PICTURE submit |
RN U N— L — R
T zighal P SP-HMM
— — — TmHMH
— HEEHEE— HE - |- - zec structure: Coild-), Strandchlue), Helixd(uellow?

| SO3601
— . TIGROZ2140: =sylfate REC transporter,. permeaze protein §
TIGROO9ES: =ulfate ABC transporter, permeasze protein
PFOOS25: Binding-protein-dependent transport systems
L PS040z Binding-protein-dependent transport suystems
COGOESS (p-walue: noned

Characterized match: SPIP16702

Paralogous Domain: fFam_PFO0S25

Paralogous Domain: Fam_11

!

NOTE: this display is from ORF03779 64




| NOTE: this display is for ORF03779
TMHMM result

HELP wnth cutput formats

# Beguence Length: 343
# Bequence Number of predicted TMH=s: &
# Bequence Exp number of Als in THMH=: 139.48261
# Bequence Exp number, first 60 AfAs: 20.99155
# Sequence Total prob of N-in: 0.99734
# Bequence POSBIBLE N-term signal segquence
Begquence THMHMMZ . 0 inside 1 g
Segquence THMHMMZ . 0 THMhel ix g9 31
Segquence THMHMMZ . O cutside 32 a7
Sequence THHMMZ . O TMhel ix 98 120
Sequence THMHMMZ . O inside 121 132
Sequence THHMMZ . 0 THMhel ix 133 155
SBegquence THMHMMZ .0 cutside 156 200
Begquence THMHMMZ . 0 THMhel ix 201 223
Segquence THMHMMZ . 0 inside 224 267
Sequence THMHMMZ . O THMhel ix 268 zZ90
Sequence THHMMZ . O outside Z91 304
Sequence THMHMMZ . O TMhel ix 305 327
SBequence THMHMMZ . 0 inside 328 343
TMHMM posterior probabilities for Sequence
1.2 : : . . . .
- I | £ [ .
1
ne
=
E
o -
o 0B
=]
a
0.4
“l ‘ w M m
e, IR
o LU, B hl .|I| Al | L L
50 100 180 200 250 300
transmembrane inside outside

# plot in postseript, seript for maling the plot in gnuplet, data for plot




Paralogous Family displayl NOTE: this display is for ORF03779

Shewanella oneidensis MR-1 | Paralogous Families For ORF03779 Logged into [gsp] as mlgwinn

This page displays information about all paralogous families contained within a speciiied OEF. The user is presented with
three types of information; a graphie display showing the relationship of all paralogous families to the OFF, an OFEF list of all
OFEFs that belong to a paralogous family, and a multiple sequence alignment of all OFEFs that belong to a paralogous family.

. S | R R R
| ORFO3779
I paralogous domain:fam_PFOO52E

. .. paralogous domainifam_11
A | C | Feat_name Common Name Role_id(s) | 11 |PF00528 | Other Fams

o] % sulfate ABC transporter, permease protein 143 + +
] % sulfate ABC transporter, permease protein 143 + +
o] % melybdenum ABC transporter, penmease protein 143 + +
o] % melybdenum ABC transporter, penmease protein 143 + +
o] % sulfate ABC transporter, permease protein 143 + +
o] % sulfate ABC transporter, permease protein 143 + +
o] % peptde ABC transporter, permease protein 142 +
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Evidence picture from ORF01166

Additional evidence types shown here are signal P, lipoprotein predictions, and PROSITE
hits. Signal P and PROSITE information are displayed both in the Evidence Picture and in
sections of their own on the Gene Curation Page (next slide). Clicking on the bars in the
graphic opens windows with additional information.

Lipoprotein predictions are based on one particular PROSITE motif, so clicking on the red
lipoprotein bar will take you to the PROSITE page for the lipoprotein signature (not shown
in tutorial).

EVIDENCE PICTURE

0 di g0 120 Lo £ g

I T T T T T T T T T I T T T T T T T T T I T T T T 1

L zignalP :SP-HMH

L lipoprotein: MERSMLLGGLTLTATLLLAGE

. - a1 - B +HE— B & T 1= HE- zec structure: Coild-), StrandCblue), Helixduyellow)

01044

PFOOA97 s Bacterial extracellular zolute-hinding prote
P201039: Bacterial extracellular zolute-hinding prote
Psa0121:

COGOE3d (p-value: nonel

Characterized match: EGAD 1165005

Paralogous Domain: fam_PFOO497

NOTE: this display is for ORF01166 -




Gene Curation Page - PROSITE and Signal P sections on the GCP

| NOTE: this display is for ORF01166 |

; Click here to see info on PROSITE motif.
submit |

PS01039: Bacterial extracellular solute-binding proteins, family 3 signature.
Match sequence: GFDIELAKQIAKDA

Coords Precision Recall Curation
52/65 0.76 0.93 = [Add To GO Evidence]

ATTRIBUTES submit | |
No Frameshifts Detected. |

SIGNAL_P submit |

SignalP-2.0 Results: [Graphical Display] [Raw output for SP-HMMINN]
SignalP-2.0 HMM

Prediction | No prediction generated  ~| |~ Curated
Signal peptide probability 09584

Signal anchor probability

Max cleavage site probabili 0.240

\

Click here to see output in graphical form. 68



Shewanella oneidensis MR-1 | SignalP Display V2.0 for ORF01166

. .
Signal P Graphical output
Signalp-HMM of first V0 amino acids of ORFO1166
NOTE: this display
- Is for ORF01166
i SignalP-MN of first 70 amino acids of ORFOLL66

AKEKEHLLGGELTLTATLLLAGCGKSEDY LW GTNAAFPPFEYWGEGERSGDEIRKGFDIE

Aming acid dall
== h-redion Frob. = h-region prob. = c-region prob. [l cleavage prob.
o)
# Using neural networks (NN) and hidden Markov models (HMM) trained ¢ E B
>QRF01166 o3
Prediction: Signal peptide e
Signal peptide probability: 0.993 i
Signal anchor probability: 0.006
Max cleavage site probability: 0.419 between pos. 24 and 25 L
#aa: MFESMLLGGLTLTATLLLAGCGES-E
[N
oL ---------.lIIIIIII I Il | | [ ] ] |
HKKEHLLGGELTLTATLLLAGCGKEEDULUUGTNAAFPPFEYUGGASGDEIKGFOIELAKAIAKDOAGHTLEK
Amino acid
I C-score =—‘f-zoore =——C-zcore
# Using neural networks (NN) and hidden Markeowv models (HMM) trained on eukaryotes
# Measure Position Value Cutoff signal peptide?
max. C 25 0.420 0.33 YES
max. ¥ 25 0.556 0.32 YES
max. 8 11 0.981 0.82 YES
mean S 1-24 0.833 0.47 YES

# Most likely cleavage site between pos. 24 and 25:
MEESMLLGGLTLTATLLLAGCGES-ED
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I ity ExPASy Home page

| SiteMap | Search ExPASy | Contactus | PROSITE |

| Hosted by NCSC US! Mirror sites:| Bolivia!'Canada! China!.SMtzerland!-Taiwan!

The Forean ExPASy site, kr.expasy.org, is temporanly not available.

Search | PROSITE

| for |

PROSITE page at EXPASy

Go| Clear |

NiceSite View of PROSITE: PDOC00798| NOTE: this display is for ORF01166 |

(documentation)

Bacterial extracellu
family 3 signature

PROSITE cross-reference(s)
|P501039' SEP BACTEEIAL 3

Documentation

Bacterial high affinity transport
solutes across the cytoplasmic
traffic systems include one o
two membrane-assocciated ATP-b:
<PDOCO0185>) and a high affinity
are thought to bind the substr:
to transfer it to a complex of
the cytoplasm.

In gram-positiwve
therefore no
membrane wia an N-terminal lipid anchor. These homolog proteins do neot play an
integral role in the transport process per se, but probably serve as receptors
translocation of the sclute throught the membrane by

On the
binding proteins
generally correlate with the

Family 3
proteins and a periplasmic h

bacteria
periplasmic

to trigger or initiate
binding to external sites
system.

In addition at

basis of sequence

can ke g

groups together

Histidine-binding protei
bacteria. An homologous 1
Lysine/arginine/crnithine
coli and related bacter
hisJ. Both seclute-bindin
receptor hisP of the bind
Glutamine-binding protei
stearothermophilus.
Glutamate-binding protein
Arginine-binding proteins
Nopal ine-binding protein
Octopine-binding protein
Major cell-binding factor
Bacterocides nodosus prote
Cyclohexadienyl/arogenate
periplasmic enzyme which
biosynthesis.

Escherichia coli protein
Vibrio harwveyi protein pa
Escherichia coli hypothet
Bacillus subtilis hypothe
Bacillus subtilis hypothe

The signature pattern is loc

which are surrounded by a single membrane and have
region the

equivalent proteins are bound to the

of the integral membrane proteins of the efflux

least some solute-binding proteins function in the initiation
of sensecry transduction pathways.

zimilarities,

r!!“n‘-\]

the vast majority of these sclute-

F117 damdm md e Famd T dmm o~ Tt - B L

Description of pattern(s) and/or profile(s)

G-[FYIL]-[DE[-[LIVMT]-[DEJ-[LIVMF]-x(3)-[LIVMA]-[VAGCJ-
2(2)-[LIVMAGN]

Consensus pattern

Sequences known to

belong to this class ALL.
detected by the pattern

Other sequence(s) "
detected in Swiss-Prot |7

Last update

|November 1997 [/ Battern and text revised.

[1] _
Tam E., Saier M.H. Ir.
Mierobiol. Eev. 57:320-346(1993).

Copyright

This PEOSITE entry 18 copyright by the Swiss Institute of Bioinformaties (SIB). There are no restrictions on its use by
non-profit institutions as long as its content is in no way modified and this statement is not removed . Usage by and for
commelrial entities requires a license agreement (See http s isb-sib chianmounece! or email to license @ish-sib.ch).

View entry in originagl PROSITE document format
View entry in raw text format (no links)

| i ExPASy Home page | Site Map | Search ExPASy | Contactus | PROSITE |
‘ Hosted by NCSC US!'Min‘or sifes:l Bolivié! Canddé! China!.Swii:zerland!'Tﬁiwanl_

The Enrean ExPASy site, ka.expasy.org, is temporanily not available.
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Gene Curation Page (ORF04813) - Gene Ontology Displa

) Link'to G
Current GO term assignments are search tool

~ |

listed in table. Link to _Go
-Click id # to see term in tree. suggestions
-Click box for GO term to be

deleted. GENE ONTOLOGY submif | gosug | search |

-Click “add” to add additional

. . delete |goid assigned | date | evidence
evidence rows. (or click delete and .
add to completely redo evidence) CODMOTE [add] (o] |(Flbilomheseaily | mipin | 07zng |15 PADC 236083 AT TIREHSTIGRINSS
-Click “edit” to edit evidence. ;
"Make 1SS"(not seen in this CON0NN0 ) (ett]  (P)hnbispthess g | opzgg o -SSR IR TRRFEASTIGHINS

example) can be used when the GO
term and evidence assigned by
AutoAnnotate are correct, clicking
this button marks the old function process component

association for deletion and v . .
automatically puts in the new info
for insertion.

gddgoid  evcode reference with qualifier

155 | |TIGR_CMR:annotation + v v

These pull downs have commonly
used GO terms. If you choose the

unknown terms from any pull-down, IS5 | |TIGR_CMR:annotation + v v
the evidence will automatically fill in ,
(since it is always the same.) 195 2ff R ChiF:amnotaton M -
/ 155 +| | TIGR_CMR:annotation + v v
Fill in the fields in this sectionfo add
IS5 v/ | TIGR_CMR:annotation v v

or change GO term assignments.
All entries must have “ev_code”,
“reference’, and “with”. 71
(more on this in a minute.....)




Overview of steps in GO annotation:

-Review the GO terms assigned to the gene by
AutoAnnotate (if any). If they are correct and
sufficient use the “Make 1SS” button. (not
seen here)

-Look for any other needed GO terms in the various
suggestion areas on the page: EC#s, HMMs,
GO suggestions (see suggestion slide for
more info)

-If correct GO terms are unavailable on the Gene
Curation Page go to the GO search pages
and find the GO term you need. You get
there by clicking the search link in the upper
right corner of the GO section.

-GO terms must be added in the bottom part of the
Gene Ontology section. The GO term id goes
in the “add go id” column

-The ec_code column has a pull-down for choosing
the ev_code you want, the default is “ISS”

-Next is the “reference”, “with”, and “qualifier”
columns. Additional slides following this one
detail the search for and insertion of GO
terms and evidence.

-See the “overview” presentation for more info on
GO

GENE ONTOLOGY

delete | goid

GONOTE ]

GO:000102 [ade) [ ]

(P) bt o

funclion process

add poid

eveode feferente

105 +| | TIGR_ChIR:annotation »
195 +| | TIGR_CMR:annotation »
105 +| | TIGR_ CIR:nnotaton

-

195 | | TIGR_CMR:annotzion »
195 | | TIGR G annotaon

-

(F) tiofsielhase gt

submit | gosug | serch |

asigned  date | evidence

i 704 133 368 5 TIER_TRFAM3 TARI043)

i (3 133:PMD:1236851 300 TER_TRFAH3 TIAIM3:

compongnt

wilh qualifir

12




Gene Curation Page - GO suggestions and Auto-fill-ins

GO term suggestions and auto-fill-in buttons are located in several places on the Gene
Curation Page:

-GO terms assigned to HMMs are listed under HMM hits (if any have been assigned -
see the HMM slide for how these look). These are often excellent sources for GO
terms. Clicking the “Add” button next to a GO term under an HMM adds both the term
id and the evidence to the appropriate fields in the GO entry section. Clicking the “Add
to GO evidence” button adds just the HMM accession into the “with” field in the GO
entry section.

-GO terms corresponding to EC numbers are listed next to the EC box (for enzymes).
Clicking the “add” button will put the GO term id into the “add go id” fields in the GO
entry section.

-GO terms assigned manually to other bacterial genomes (V. cholerae, B. anthracis -
both a Gram + and Gram - representative), InterPro hits, Genome Properties are listed
both at the bottom of the page and in a pop-up window accessed by the link in the
upper right corner of the GO section. Clicking on “add” in this section puts the GO id
into the “add go id” fields in the GO entry section.

-"Add to GO evidence” buttons are also available for Prosite hits, this populates the
“with” field with the Prosite accession. Available when a protein has matches to Prosite.
-"Add to GO evidence” is also available for the characterized match accession, this will
put the accession of the characterized matching protein into the “with” field entry box.
-"Add to GO evidence” is also available for Genome Properties, clicking on the “GO” link
under the “add to GO evidence” column in the Genome Properties section will enter the
GenProp accession in the “with” field.

See next page for screen shots.
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G O ter ms an d eVi d ence delete goid assigned | date  evidence

Auto Fill-ins

EC GO sugqgestions:

» GO:000407¢ 2dd

biotin synthase actlivity (function)

GENE ONTOLOGY submit | gosug | search | -

GO-0004076 [ 4] [ ] ‘";] Hinsyihase ctily i | 072404 155: PHA0: 12363613 with TIGR_TIGRFAMSTIGR00433

155: P01 236861 3+ith TIGR _TIGRRAM 3 TIGR00433

GO:0009102 [add) [ edh] ‘IP] iofin binsynthesis migwinn | 0712504
function process component
¥ r r
add goid  eveode reference with qualifier
/ ISS +||TIGR_CMR:annotation + v v
155 | | TIGR_CMR:annotation =

S | | TIGR_CMR:annotation
185 "W | TIGR_CMR:annotation

-

[SS +| | TIBR CMR:annotation +

FTIGRO0433: biotin synthase
[sology: equivalog
Totalscore: 564.1

gene_syn: bioB

InterPro GO Suggestijons:

tusted cutoff: 300.00

FIPROO2684: [Add To G Evidence]

submit | history |

Add ackgssion:

submit | all hmms |

Gathesing cutaff: 300.00
Gathetingeutoff2: 300.00

* GO:0004076 Ek‘d biatin synthazse activity [function]

« Go:0gogqez 2dd

Coards Hidhd Foords Seore

18313 1-350)/ 350 5641

biatin biosynthesis [process) (g Aligrtnent

Yibrio Cholefa GO Suggestions: Falighpage

» ORF0 1454 Biokin synthase [fvalue = 6.3e-121)

add N
. Go:ninqn?s Biatin syrithes & actity (Function) v co-0004076 {99 ioth synthase activity (7
* GO:009102 add biotin biosynthesis [process)

Bacillus antHracis GO Sughestions: voo:0009102 37 ot biosythesis (1

FORFO3371 fiotin synthetasel pyvalue = §.3e-48)

o go-0004076 29D | ticiin synthase actity (function] +Genome Properties
. GO:I]II]!III]Z add | gy biosynthesis [ process) state  property name
YES  biotin biosynthesis [G2]

Genome Property GO Sugpestions:

GO:0009102 add bictin bihsynthesis [process) | biokin biosynthesis (YES)

6¥Q% per_sim: 79.7% [Add To GO

[Add Yo GO Evidence
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Manatee’s GO ontology and annotation search tool:

In many cases the GCP will not have a suggested GO term that meets an annotators needs. In
that situation the annotator will turn to Manatee’s built in GO ontology and annotation browser.
There are several available functions in the search tool:

—GO term id search of ontologies - this returns a tree view of the search term in the ontology

—GO term name keyword search of ontologies - this returns a table of terms where the name, or a
synonym of the name contains the keyword or where a word contains the keyword in question.

—protein name keyword search of annotations - this is a search of the annotations and returns proteins
whose name match the keyword and the GO terms that were assigned to those proteins

—GO id search of annotations - search GO annotations with a GO id and see a list of proteins that have
been annotated to that GO term.

—GO correlations in annotations - often a particular function term will often be assigned with a particular
process term (for example: “biotin synthase” will almost always be assigned in conjunction with “biotin
biosynthesis”) - when one needs help finding a process or function one can search for these
relationships with the correlations tool.

—EC search - uses the ec2go mapping file provided on the GO web site to look up GO terms that
correspond to EC numbers

—GO BLAST - search a protein sequence against a database of proteins that have been annotated to
GO, then link to the GO terms that were assigned to them. This is the only GO search tool not
accessible on the GO search page - this one is found in the “Select Function” pull-down menu at the top
of the Gene Curation Page.

See next page for screen shots.
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Links from the Gene Curation page - GO Search Tool
Click on the “search” link in the title bar of the GO data section

Input a GO term here. This results in a GO term information

page.
Input an EC number and get the corresponding GO term
search GO from GO id: search GO from EC number: search GO from keywords search GO associations with gene na
b GO id: submit | reset ||| gc submit | resetf | |
[ Exact Match :
search go_gene_association from GO id: search for GO correlations: submit | rasal| submt | Resel |

|‘“’- Maolecular Function

) GOid:| submit | reset |l , o submit | reset

[ Search TIGR prokaryotic data only

I Biolo gical Process
M Cellular Component

Search for GO terms that most frequently are assigned to a
protein along with the input GO term. Check the box to
restrict the search to TIGR prokaryotic data only.

Input a search string here using the checkboxes to
select some or all of the ontologies to search in. If you
Input a GO id and see want to restrict your results to only terms which share all
genes from other of your input text, click “Exact match”.

databases that have been This searches the name of the GO term.

annotated with that GO Input text and see GO terms assigned
term to genes from other databases whose
common names contain the input text.
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GO Term information page and tree view.
This page is reached by clicking on GO id links or using GO id search.

Name: biotin synthase activity

Type: molecular_function

Definition: Catalysis of the reaction\: dethiobiotin + sulfur = biotin.
Comment: MONE

Synonym: NMONE

Secondary ID: NONE

EC Number: 2.8.1.6

Absolute Path in GO Tree: 1 instance detected

+0Ontology (TI:0000001)[R]
+Gene_ Ontology (GO:0003673)[P]
+molecular_ function (GO:0003674)([P]
+catalytic actiwvity (GO:0003B24)[I]
+transferase actiwvity (GO:0016740)[I]
+transferase actiwvity, transferring sulfur-contain
+sulfurtransferase actiwvity (GO:0016783)[I]
biotin synthase activity (GO:0004076)[I]

View Mode: Regular

Numbers next to the terms in the tree
indicate the number of genes from this
organism that are annotated to that term or
a child of that term - clicking on the number
gives you a table of those genes and
relevant info. (missing in this screen shot)

If you reach this page by clicking on a GO
term on a GCP, clicking the “add” button in
the tree will place that GO term in the “add”
field on the GCP.

+0Ontology (TI:000000L)[R] [add]
+Cene_Ontology (GO:0003673)[P] [add]
+molecular function (GO:0003674)[P] [add]
+catalytic activity (GO:0003B24)[I] [add]
+transferase activity {(GO:0016740)[I] [add]
+transferase activity, transferring sulfur-containing groups (G0:0016782)[I] [add]
+zulfurtransferase activity (CO:0016783)[I] [add]
bicotin synthase activity (GO:0004076)[I] [add)]
cysteine desulfurase activity (GO:0031071)[I] [add)]
J-mercaptopyruvate sulfurtransferase activity (GO:0016784)[I] [add]
tRMA sulfurtransferase activity [(CG0:0016227)[I] [add]
thiosulfate-thiol sulfurtransferase activity (G0:0050337)[I] [add]
thiosulfate-dithiol sulfurtransferase activity (CO:0047362)[I] [add]
thiosulfate sulfurtransferase actiwvity (GO:0004792)[I] [add]
+tranasferase activity, transferring alkylthio groups (GO:0050497)[I] [add]
+“Colh-transferase activity (GO:0008410)[I] [add]
+«zgulfotransferase activity (CO:000B1l46)[I] [add]
+transferase activity, transferring phosphorus-containing groups (GO:0016772)[I] [add
pyruvyltransferase activity (GO:0046919)[I] [add]
CDP-alcohol phosphotransferase activity (GO:0008414)[I] [add]
trichothecene 3-0-acetyltransferase activity (GO:0045462)[I] [add]
+transferase activity, transferring alkyl or aryl (other than methyl) groups (GO:00L1¢
+tranaferase activity, transferring glycosyl groups (GO:0016757)[I] [add]
+2"'—phosphotransferase activity (GO:000B665)[I] [add]
+glucanosyltransferase activity (GO:0042123)[I] [add]
+transferase activity, transferring nitrogenous groups (G0:0016769)[I] [add]
+transferase activity, transferring selenium-containing groups (GO0:001l6785)[I] [add]
mannosylphosphate transferase activity (GO:00000313[I] [add]
+tranaferase activity, transferring one-carbon groups (G0:0016741)[I] [add]
cobinamide phosphate guanylyltransferase activity (GO:0008820)[I]1 [add]
+tranaferase actiwvity, transferring aldehyde or ketonic groups (GO:0016744)[I] [add]
lipoyltransferase activity (CO:0017118)[I] [add] -77
+transferase activity, transferring acyl groups (GO:0016746)[I] [add]
S—adenosylmethionine:tRNA ribosyltransferase-isomerase activity (GO:0051075)[I] [adc

lauroyl transferase activity (GO:0008913)[I]

[add]




Search results for |esmoe
G0 id type name
G O term k eyWO r d : G0:0009374 malkcular_function biatin binding
“ b . . ” Gi:0009102 bialogical_process biatin bigsyhthesiz
I Otl n G0 0042966 biological_process bintin carboxad canier protein biosymthasis
G00004073 molecular_function biotin carboxdase activity
. G0:0009343 cellular_compahant bintin carbosadase comples
The fIrSt part Of the table G0 0042367 biological_process bintin catabolizm
ShOWS reSUItS from the G00006768 biological_process biatin metabolizm
GO term names. G:0004078 maleclar_function biatin symthase activity
G0:0013878 biological_process biatin transpott
The Second part Of the G0:0015225 molecular_function biti transportar activity
GC:0047707 malecular_function bintin-Cob ligase activt
table shows results from - i
GO:0004077 makecular_furction bintin{acerd-Col-carboadase] ligase activity
GO term synonyms. : — —
G00004078 molecular_function biotin{methyderotoned-Cob-carbondase] ligase activity
G:0004079 maleclar_function bintin{methydmalond-Cob-carbotransierase] igase activity
Note that areas of the G0:0004080 moleculsr function biotin{propionyl-CoA-carbasaase (ATF-hydralyzing]] igase setivity
teXt WhICh matChed the GO000010 molecular_function biotin-apoprotein ligase activity
keyword are highlighted Sl
. yW g g G0N molecular_function biatin-protein ligase activity
In red by Manatee GO:0047v08 molecular_furction bintinidase stivity
G0:0019351 biological_process dethigbiotin biesyhthesiz
Terms which are 00046450 biolagicsl_process dethiobiotin metsbolism
“Obsolete" or “Secondary” 00004141 molecular_function dathiobiatin synthase activity
H Gi:0018054 biological_process eptidylysine bitimdation
to another term will have i pertidysie He
. . . G00009305 biological_process protein aming acid biotinydation
that indicated in column
one. go_symonym hits
G0 id type name SYNONYm
C“Ck any GO term |d GEO0004079 moleculsr_function hiatin{methdmalord-Cos-cahocatransfersse] ligase sctivity iatin-y
number for a VieW Of the G00018271 malecular_function bintin-protein ligase activity biotin-apoprotein ligase astivity
- G0:0019351 binlagical_process dethiobiotin biesynthesis desthiobiotin biosynthesis
term in the GO tree.
G0:0046430 biological_process dethiobiotin metabalizm desthiobiotin metabolizm

78




GO correlations search

Search results from query with GO:0004076 “biotin synthase activity”
Searches data set stored in our database of all associations to genes available on GO web site.
First table shows percentages of occurrences of the query term with other terms.

Second table shows details of all instances of query term assigned to a gene in the data set.

GO Correlations: GO:0004076 | biotin synthase activity Logged into [gsp] as mlgwinn
correlation percentage GO id GO name GO type
8889 % GO:0009102 biotin biosynthesis P
1111 % GO:00028272 | cellular_compeonent unknown C
gene id gene db gene name GO id GO type GO name
SO0003518 sGD biotin synthase GO:0008372 c cellular_ecomponent unknown
SO0003518 sGD biotin synthase GO:0009102 = biotin biosynthesis
BAA4336 gba_TIGE biotin synthetase GO:.0009102 P biotin biosynthesis
S03925 gap_TIGE | biotin synthase family protein | GO:0009102 = biotin biosynthesis
S02740 gap_TIGE biotn synthase GO:0009102 P biotin biosynthesis
CBU1007 | geb_TIGE bictn synthase GO:0009102 = biotin biosynthesis
VC1112 gve_TIGE biotn synthase GO:0009102 P biotin biosynthesis
GSOEF1608 | ggs_TIGR biotin synthetase G0O:0009102 = biotin biosynthesis
At2g43360 |TIGE_Athl |biotin synthase (BioB) (BIOZ2) | GO:.0009102 B biotin biosynthesis
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Output from GO search for protein common name keyword: biotin synthase

gene id roleid | gene symbol | EC# | GOid (GO type) | ev code | GO term gene name
503925 157 GO:0004076 (F) IS5 |biotin synthase activity biotin synthase family protein
503925 157 GO:0009102 (P) IS5 | biotin biosynthesis biotin synthase family protein
502737 77 bioD 6333 | GO:0004141 (F) 155 | dethiobiotin synthase activity dethiobiotin synthase
802737 77 bioD 6333 | GO:0009102 (P) 155 biotin biosynthesis dethiobiotin synthase
502740 T bioB 2816 | GOD004076 (F) ISS  |biotin synthase activity biotin synthase
502740 it bioB 2816 | GO0009102(P) IS5 | biotin biosynthesis biotin synthase
CBU1007 77 bioB 2816 | GO:0004076 (F) 155 biotin synthase activity biotin synthase
CBUI0O7 T bioB 2R16 | GOO009102(P) IS5 | biotin biosynthesis biotin synthase
VCl112 77 bioB 2816 | GO0004076 (F) IS5 |biotin synthase activity biotin synthase
vCl112 i bioB 2816 | GO:0009102(P) IS5 | biotin biosynthesis biotin synthase
GSUL583 77 bioD 6333 | GO0004141 (F) 155 | dethiobiotin synthase activity dethiobiotin synthase
GSUL583 77 bioD 6333 | GO:0009102 (P) 155 biotin biosynthesis dethiobiotin synthase
P32451 GO:0005739(C) DA | mitochondrion Biotin synthase
QR40K2 GO:0004076 (F) IEA  |biotin synthase activity Putative biotin synthase
QR40KZ GO:0005739 (C) IS5 |mitochondrion Putative biotin synthase
QR40K2 GO:0009102 (P) IEA  |biotin biosynthesis Putative biotin synthase
At2g43360 GO:0004076 (F) IGI biotin synthase activity biotin synthase (BioB) (BIOZ)
At2g43360 GO:0009102 (P) TAS |biotin biosynthesis biotin synthase (BioB) (BIO2)
SPCC123502 GO:0004076 (F) IEA  |biotin synthase activity biotin synthase activity
SPCC123502 GO:0006731 (P) IEA | coenzyme and prosthetic group metabolism biotin synthase activity
SPCC123502 GO:0006790 (P) IEA | sulfur metabolism biotin synthase activity
S000351% GO:0004076 (F) TAS | biotin synthase activity biotin synthase
SO003518 GO:0005739 (C) DA |mitochondrion biotin synthase
S0003518 GO:0009102 (P) TAS |biotin biosynthesis biotin synthase
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Step 1. Pick an evidence
code. Most genes in

Adding GO Evidence

bacterial genome sequencing (ALY submit | gosug | search | -

projects will get an ev_code
of “ISS”. This stands for
“Inferred from sequence
similarity.” If a gene from the
sequenced organism has had
experimental
characterization, then chose
an appropriate experimental
ev_code. All “unknown” GO
terms get “ND” as ev_code.
To see all ev_codes, click the
“ev_code’ link.

Step 2. Fill in “reference”
information. For ISS terms
prior to publication use
“TIGR_CMR:annotation”,
after publication use the

go-noo4nzg dd| ed

Go-0009702 2dd | edit

function

evcode

ISS
IS5
IS5
ISS
IS5

process

reference

TIGR_CMR:annotation
TIGR_CMR:annotation
TIGR_CMR:annotation
TIGR_CMR:annotation

| | TIGR_CMR:annatation

[F] biotin synthaz e actity

[P) biatin bigsyat hesis

L3

L

assigned by | assign date |evidence

155: PMID: 12366613 with Swiss-ProbP 12996
155: PMID: 12366813 with TIGR_TIGRFAMS TIGRO0433

155: PMID: 12365813 with Swizs-ProbP 12396
155: PMID: 12365813 with TIGR_TIGRFAMS TIGR00433

with qualifier

L b

v r

PMID of the genome paper. For “unknown” terms use “GO_REF:nd”. For terms with experimental evidence

codes use the PMID of the paper describing the characterization.

Step 3. Fill in the “with” field. For all ISS entries you must fill in the accession of the HMM, characterized
match protein, or Genome Property that led to the annotation.
Auto Fill-ins: Both the GO ids and associated evidence can be filled in automatically by clicking the “Add”
buttons next to GO suggestions and the “Add to GO evidence” buttons. All info for the “unknown” terms is filled
in automatically by choosing the “unknown” terms in the pull-down menus. All information for GO terms assigned

to HMMs is filled in with the “Add” buttons next to GO terms under HMMS.

Qualifier should be set to “contributes_to” when annotating the function of a complex to the proteins 81
that make up the complex. (see the overview for more informatin on all of these fields)



Gene Curation Page - TIGR roles

Click here to

Click here to
view/edit
role notes

enter this role
into the
“Delete” box

Click on the name of the main role or sub
role to take you to a page with the gene
list for that main/sub role.

rc-l:ijd dellate main role I sub rtie
?:.~' dél Biosynthesis of cofactors, prosthetic gro- ups, and carriers Biﬂﬁll-l

Add role_ids (separate with spaces):

™~

Delete role_ids (click on ids|above):

|
pd

Click here for a list of

| Add or delete role ids with these boxes. |

TIGR roles.

82



Gene Curation Page - How to get the data into the database:

The “Submit” buttons

SUBMIT DATA

» Start confidence not calculated.
v Start Site Curated:rdeboy
I« Completed: rdeboy

Submit | Reset |

Click this button when you have
completed annotation for this
gene. With this toggle we know
that this gene is finished.

Clicking this button indicates that
you have reviewed the start site
and either found it to be fine or
edited it to the correct (or at least
what we hope is correct) position.

Click here to submit your

entries to the database. You
can also do this by clicking on
any of the “submit” buttons in
the upper right of each
section on the page. Clicking
“submit” anywhere on the
page submits data from all
fields (not just the section
from which you clicked the
button.)

This button resets the page to the
state it was when originally opened.
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Gene Curation Page - The pull down menus

If you click on the select pull down menus you will get a selection of options. Each of these
when selected will generate a new page with the desired information. (Later slides show
examples of some of these.)

Shewanella oneidensis MR-1 | Gene Curation Page Home | Logged into [gsp] as mlgwinn

[E

GENE CURATION INFORMATION
ORF04813 (302740) endS/end3: 2856763 / 2855711 database: [gsp
+ View BER Searches -
gene length: 1053
bl_id: 7974 :
L protein length: 350 feat_name flocus:
* Reload Page molecular wt: 38790.13 New Gene
[Select Display v | Select Function e Refresh Searches
—— Select Display —— Select Function
Genome Region Edit Start Sites
View Sequences Frameshift Report submit | history |

3rd Position GC Skew
9en€ Signal Peptide Prediction

Translation Exception

— i i Make This ORF Hypothetical

hioti Transmembrane Helix Prediction .
Secondary Structure Prediction Blast Gene Against GO

JEne_sym:
bioB
EC number{s]: EC GO suggestions:
5816 m » GO:0004076 8dd | hiotin synthase activity (F)
comment: pub_comment:

Start confidence Low

Fnt_comment Fauto_comment
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Shewanelln oneidensis | Sequence Display for O

| This page displays the feat _name, nucleotide sequence and the amino acid se

Links from the Gene Curation e ——

. pruteiil le:ugtlﬁl: 350 amino acids
Page - View sequence et Bl

. . . Genolmic sequence
This page shows the length (nucleotide and protein),  OEF 04515

coordinates, MW, and pl of the protein. ATETCHCARTTECAAGTTCHTCATHAT THEALGCHHAAGARL TCHARMGCCTTATTTHCE
CTECCEATEAATEACTTATTAT TTARAGCCCACASTAT CCACCETEAAGASTACGATCCT
BACGRAGTECAGAT CABCCECTTAT TETCEATCARAAC TEEEECTTETCC TEAGEATTET
Ay B T8 T TET O G SIS T S G ST T s Sl B2 T 0T T T el b B B Sl ST ST T O T T A =

Also, in fasta format are the nucleotide and protein BT GHE AR T T G0 T & O Gl A ST BT S B BB A D B BHE GO GO T T CEC T TTC TET
sequences AT GEEHOEC CEHC T THECGT AAC OO CAA A GAT AAAGA T AT CAT A CTC AAGC AAAT T &
: CAAGAEGE T FAAAGCC O T G AT HFAAACCTETAT GACCT TAGHFEATET T AAGT I LG

CRAFCCALT GAET T C A A GG C T T AT TAT T AT AL CAC AL TTTAGAT HCCT I
T EALTAC T A FFC AT T AT CAC A T T A CTAT CaALL LG TTAGAT A CCTTA
AT CATGTGCEIFCAT AT GALLGT TT . TC TG HFCAT TET CHFCAT GHECEAG
AR T A T G A LG G ET T TAT TAC AR AL C TG TAATTTACCCCAGCAT CCGEAT
TCTETGCCEGAT CALTATEGT TAGT C Al GT A FHEETAC OO TTTGAARAL CTTEAT AT
TTaEAT CCAC T CFAGTTTET SO EALC AT TG TEHH I FTATTTTAAT o CACTET O
CEHEFFTGCETTTAT CoG oA O FTGAALAT AT FAGCGAT AL C TG AGFICATGTEGTTTC
TTT o GEEC AL TCGATTTTTTACGE T FTALGT TAC T ZACCAC IO CALCCC AL
GRALAGTGAT AT AT T TET T CCGT OIS THFETT T AT o C O TGAG T AFFEFCEC AT
GO T CTATTGAT AT GAGCAAGCFHFTAT TAGC T &AL G C T FHFC TTAT CALAGAT Bb AT
T oA TCAGTTTTATGAT G IFFCGECATTA

oS

>OFRFO42132

& T ETCECAGT TG0 &L ET TOGTC AT IGAT T G588 G A A 585 5 T G AT O T T AT T TIEC S
CTECCEATGAEL T AT TTATTAT T T AllE O oS AT AT C AT CHT Al GAGT & AT CCT
&0 S A AT G &G T CAGCCEGCT T AT T T CGET O bbb E T G550 T TET OO0 TG GEALT T T
S TATTEGT CC G AGAGTG GO G T TACGACAR T TGO CT TGl i f b 5l O T O T CT T Ao
& TGS A D GT GC TS A G & G GC T AT GO Gl b G G . T T O GT T T CTET
& TS G2 C G T TG C T &8 O O 5l D 5 T 2 B B 5r8 T 2 T 50 8 T 8 O T BB 50 B 8 B T IS T 5
ol B T Gl S D S s SO T GG A T oAl i O TG T AT G C T T AGEEAT T T Al T G C 5
B G D A T G 5T T OGS G A ST TGS C T AT T AT Al C A C AL TTTAGAET&HCCTCE
COTGAAT AT & AT GT G T A C A S oG T A s C T AT C Al bt T T AGAT & CTT A
AFCCATETGCGC AT CEEECAT GALLGT TTGC T C T HAEGECAT T T CHFC AT GEEC Gl
Sl G S T & T G S A G s GG T T TAT T A Al s Al TG TALT T T A S o AT AT SO HAT
TCTETEC AT CALTATGT T &GT Sl iET &G0 T AC OO O T T T odalaf fe i T T T 58 T AT
TTaGATCCACT CELAGTTTEGT CCGALCCAT G CGT GGG TAT T T TAAT G CACT T CE
CHFET G T T T AT CC T A C T Gl i T & T G AT GRS C T o A CAT T ZTTTC
TTTEG GG T CGATTT T T TACGECTEGT &80T T AT TGS C O A S G o SO A T TGl
Gl GTEGAT AT AT GG TTEGT T CCET OGO T GEET T T A G O T oo T BG5S o o
GO CTCTATTGAET GAT GAG T Sl G T AT T AGC T Sl b o T TG G50 T T AT O Al 5i T Sl S 5o T
TCaAGCTCAGTTTTAT GATGCGECEECATTS

Protein

»OFF 012132

e LT EHDWE R EETEALFALFIMNDLLFEAHESTHEEEYDIFRHEYT]I SELL ST ET&ACFEDC
Y PO AR Y DT LERERFLLAMET Y LTEAR SAFLALGH SEF CIIGAATENP FDEDHE Y LEQLTT
QETEALGIET T LHANL SA EQ0ANELAEAGLDY YHHALDT SFEY YOV ITTETYOHELOTL
EHTFEL SR S I Y HIGERE AT REAGLLOOLANLFOHF DO ST FINIIL Y EYAGTFFERLDD
LD LEFTRTIATARTILIIPL SRYTEL SAGRFENMI SDELOAINC FFAGAN SIFYG CELLTTFHEE
ESDDMELFRRELGLEFEGA LS S THDEQA T LAR A AYONES SAH0OF Y DA A AT,
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Links from the Gene Curation Page - Third position GC skew

In organisms whose DNA has a
high GC content it can sometimes
be helpful to look at third position
GC skew to help resolve overlaps.

Due to the nature of the genetic
code, the third position is the least
constrained of a codon and
therefore will be able to reflect the
higher GC content of the overall
genome. Therefore one should see
a markedly higher GC content in

the third position of the correct
frame.

Frame 1
= > >

ATGATGATG

TACTACTAC
«— <«—

Frame 2 Frame 5

ATGATGATG

TACTACTAC
«— <—

Frame 3 s Frame 4
ATGATGATG

TACTACTAC
Frame 6

GHCCED

[ e I =N T O N O

Third Position GC Skew Display

Label: ORFB7966

Length: 2256 bp, Avg G+C: 63.9% (dashed line)
Window: 40, Step: 5, Start Codonz [31: ATG

Minimum ORF: 20, Date: Jul 22 Z1:23:43 2002

INOTE:_this display is for another gene_

= =1 (N R B ——H (I | |

—a—HI Xl — I (el 11 ? ? ?

— A X HI— 1 I 211 A

=il = K| € Lk EIK =

I I< I H Il L THHE— << I1in -
——+—<% |k | 1 1 i1 —<€

1000
Top 5 BER =search results from ORFO798G.nr.btab
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ORF Management in Manatee:
Genome Viewer

Refresh XML Search Asmbl Id: | 7974 Database: | gsp database: asmbl_id: submit reset

e w5 o el num  someowm compet  com name Clicking on the “Genome Viewer” option
on the “Welcome to Manatee” Page,
selecting “GV” next to a gene id in a gene

Six Frame Options (on six frame clicks) Gene Options (on feat_name clicks)

View Sequence ™ |Blast Insert Gene View Sequence Anncotate ORF | Edit Start Blast ORF Merge Genes Delete Gene Ilst, Or Selectlng “Genome Region” In the

“Select Display” pull-down on the GCP
will take you to our Genome Viewer tool.
Here you can view the genes from the
whole genome in relation to each other,

| I P T P Y [ O I Liae i 1 b LU wlh A T I i Wl b D bl ey DY
T Y P Y e e Y I e A P | b Wl ' 11 1A AT [ edlt thelr Starts’ merge them’ Insert neW
genes, and delete genes. Mousing over
YT T T w1 11 Y o e e o o 1114 . K R .
e ot the genes fills in the information boxes

- . UL L B L , T
near the top of the display with
I T PO Y P PR S| P o O P P O

. coordinates, com_name, etc.
Search To get to a specific region of the genome,
enter coordinates or feat_name in the search
Coordinate: Search section at the bottom of every Genome
Lower Coordinate: Upper Coordinate: Search Viewer page. One can also use the pull-
down menu on the Gene Curation Page or
feat_name: Search

the “GV” link on a gene list page.
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ORF Management in Manatee - 6-frame
analysis

Refresh XML Search Asmbl Id: | 7974 Database: | gsp database: asmbl_id: submit reset
feat name end5 end3 role id ec num gene sym complete com name
2861863 2858204
Six Frame Options (on six frame clicks) Gene Options (on feat_name clicks)
View Sequence * | Blast Insert Gene View Seqguence Annctate ORF i+ | Edit Start Blast ORF Merge Genes Delete Gene
> 1k I2.852r\n|:» I2.35131\-\!:» I2.35‘14\’\!:» I2.855mb I2.856mb I2.85?r\n|: I2.8581\-\!:» I2.3591\’\!:»
ORF 04520 ORF 04512
e I T I Y T o PP oY PRSI | 1 Y
" ORF 04515 )
1N I 1 I Y O A I 1 1 1 w1 O I e " 1 A o A PO
1 S Y ™ '] 1 | Ddullld T [ VY P P A 1 o O [ Y N | I PSS | T |
(LTI AT T Y e T A A 1 | 1T T Y Y P T " A e 1 1 N T
ORF 04517 ORF 04516 ORF 04514
L T T O I O | (P S 1 YOOI VAN W w11 1 VO O G T 1 W
~~
| ORF 04513
T O I v e | O | s 3 T T T T WA

To analyze regions in the 6-frame translation (options boxed in
pink), click on the button for the activity you wish and then click in
the open reading frame.

“View sequence” gives you the nucleotide and amino acid
sequence of the ORF.
“Blast” Blasts the ORF.

“Insert Gene” inserts the ORF. (see later slide for more on this)



ORF Management in Manatee: gene
adustments

Refresh XML Search Asmbl Id: | 7974 Database: | gsp

database: asmbl_id: submit reset
feat name end5 end3 role id ec num gene sym complete com_name
2861863 |2858294
Six Frame Options (on six frame clicks) Gene Options (on feat_name clicks)
View Sequence '+ | Blast Insert Gene View Sequence Annotate ORF =+ | Edit Start Blast ORF Merge Genes Delete Gene
> 1k I2.852m|:» I2.35:3mb I2.3544\'\!:» I2.655mb I2.856mb I2.85?m|: I2.8581\-\!:» I2.3591\'\!:»
ORF 04520 ORF 04512
e I T I Y T o PP oY PRSI | 1 Y
" ORF 04515 )
1 Y Y O I I P W | I A Y e " 1 Y o 1
1 T P o B '] 1 | Ddullld T [ VY P P A 1 o O [ Y N | OO | |
(LTI AT T Y e T A A 1 | 1T T Y Y P T " A e 1 1 N T
ORF 04517 ORF 04516 ORF 04514
[
~~
ORF 04513

1 e L Y [ | o (1) o 1 | T T T TN

To make adjustments to existing genes in the database, click on the
option you want to do, then click on the arrow for the gene of interest.

New pages will pop up with information specific for your request. (see
later slides)
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ORF Management in Manatee: start edits

This page can be reached from the
“Gene Options” menu on the

Gene Curation Page “Select Function
pull-down by selecting “Edit Start Site

(Green nucleotides are ribosome hinding sites.
Purplr: bold aming acids are amino acids of your query gene.

Blue votd amino acids are amino acids of one of genes in the region (other than query gene).

PU rple teXt represe ntS the gene Of Click on a new start to change the start site. then click submit 1o enter change to the database.
interest. Blue text represents other Feat_name: [GRF0I8TZ
1 1 1o 1 Mame: Iadenosyimethionine—ﬁ-e.min0-?-oxononanoale arminotransferase
genes in the region. It is important nc iy
to introduce overlap with other genes subrat |

when changing a start site. Often

editing a start site will remove overla

2B56T2S5 | TTCCCGCTTCCAATCATGACGAACTTGCAACTGCGACATTGAACACCCTTTTATTTTTGET

between two genes. Occasionally an A e A C e AR C e CACAT ICRACACCCTTT TAT TR T Nt
annotator may want to extend a start £ B5 £ o8 8 & < ¢ - C &5 8 & & =
into an upstream gene and will find the S e e
the upstream gene in QUESHION IS @ s | SorrracorTeocTaSOATARCETCAeC O TR AC T O TCARCOCCARCEAGTOATACAS | ariiic
small hypothetical with no homology tc L L E W L 6 * B O B L N C O R O BV L O —
anything. In such a case the annotato £z L & B 1 2 5 A L X L 85 2 P 2 5 D 2 O Tt
should consider deleting the short ¥Y_® v & A T I vV B _A R I S D vV G vV I & ¥

N * R B * S5 L R L G * ¥y T L A L W H ¥ L

Frame

hypothetical’ Since |'[ becomes ||ke|y 356845 | GTTTACCACTGATTAAT TTTCAATCAACGCTGTGAGCT TTTATGCGCAATTTACTCGATT

MNucleotide

¥y ¥ H * L I F H oo R € E L L £ A I ¥ S I

Framel

that it is not a real gene. F T T b - F s I N A vV s F Y A O F T R F
i B I I M F =] T I * N F M R N L. 1. D F Frames

. . Ei E* Eﬂ §g lﬂ L_ EK *L E* EB §g HE é_ EK lﬂ ;Ré Ll 5* EE §l :::z:-

To edit a start, click on the start you N v v s » N E I L A T L E * A € N vV R N ot
H H 2ZES6905 || TTEACTTTGATAGCGCCCATATTTGGCACCCTTATACCTCCATGACTCETGCACTTCCTG MNucleotide
want in the 6-frame representation. = >
The new coordinate for the selected s s s <  h s s s s
start site will appear in the “New End5’ =5 < -0 <o F 7 2 8 .+~ e +F ~°f - 2+ -
box. To save the change to the 2 = 0 x B 6 % K A 8 K ¥ R W S5 B B Y E O Frme

database, click “Submit”. 90




ORF Management in Manatee: other gene adjustments

Insert In all cases you will
Insert gene for the following coordinates? be asked to confirm
end3: 693924 end3: 693500 your request before

YES It is carried out.
Merge

The gene shown will be preserved (for one coordinate and annotation info).
The one you enter will be used to determine the new extended coordinates
and then deleted. Be sure you want this entered gene deleted!

\Gene: ORF00755 |

Locus: TPO640 |methyl-accepting chemotaxis protein |

\gene_sym: mcp2-3 [lect: |asmbl_id: 6333|

end3: 699711 end3: 701552 |

‘Entcr name of gene to merge with|| gene id H GO| |
Delete

Are You Sure You Want To Delete This Gene?

Grene: OEFOO755

Locus: TPOO640 methyl-accepting chemotaxis protein
gene_sym: mep2-3lec#: asmbl_jd: 6333
ends: 699711 end3: 701552 YES 91




Annotation Checklist
Look for HMM hits

— evaluate what the HMMs are telling you - exact function? family membership? domain?

Look at BER results

— looking for proteins in the skim which are characterized (colored backgrounds)

— many proteins are characterized but not marked so in our tables - may need to check proteins with
white backgrounds to see if they are characterized

— color coding does not indicate quality of match only that the match protein has been experimentally
characterized

— evaluate the alignment - what percent ID over what length? active sites? binding sites?
— fill in characterized match accession number (by clicking on the accession in left column)

Look at TMHMM, SignalP, Prosite, region, etc.

Use multiple alignment (belvu link) and tree(tree icon link) as needed to
differentiate function.

Decide what you think the protein should be named
Fill in appropriate fields for common name, gene symbol, EC#, comment.

Decide what GO terms you need
— find them on the page (HMMs, EC number, GO suggestions) or with the GO search tool
— change/remove any IEA GO annotations
— add GO evidence from HMMs, BER, Genome Properties, Prosite, etc.

Review TIGR role and change as needed

Check start site

— look in BER and at the BER generated multiple alignment (belvu link)
— adjust if necessary - using “edit start” function in pull down or in the Genome Viewer section
— check start site box when finished curation 92

Check “complete”, click “submit” and your done!



External Manatee’s limitations:
things available in limited capacity

Refresh Searches button - will not work, but you can submit
sequences for re-searching, we hope to set up an automated
pipeline for this, but the system is not in place yet. Currently
there is an HMM search page on the CMR that can also be
used.

SignalP in the pull-down can work if you install it locally. Or you
can go to the CBS site to run it on the fly:
http.//www.cbs.dtu.dk/services

BER tree view - should work if you have Java on your machine,
but may be tricky

BER multiple alignment - you can view them with belvu if you
are running on Linux (what we do), or you can try other multiple
alignment tools, a possibility is:

— ftp://ftp-igbmc.u-strasbg.fr/pub/ClustalX/
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External Manatee’s limitations:
things not available

e consistency checks
all frameshift scripts

e translation exceptions
Intergenic region analysis

» overlap analysis
annotation status

* hypothetical protein list
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